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FOREWORD

. This technical paper is one of a series of papers in which the

background material, models, and data used to develop the ecological systems

component (ESC) of the activity assessment routine (AAR) are discussed.

Together, the papers are reference sources for the ESC user's manual and form

a basis for further system development.

Staff members of the Environmental Management Division, Texas General -
Land Office, in Austin are available to assist interested parties in learn-
ing to use the system, and they welcome any questions, comments, and sug-
gestions concerning the ESC. ‘

Many individuals assisted in the production of these technical papers.
The principal-in-charge was Ron Luke. Project manager was Andrew Reed.
Author of this paper was William Brogden. James Kimmel managed final pro-
duction of these technical papers. The technical editor was Nancy Grona.
Production assistance was provided by Lori Snyder, Kim Frazier, Alice

Adams, and Ray Helmers.
ot bt

Bob Armstrong, Commissioner
General Land Office of Texas
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1. OVERVIEW OF THE COMPUTER-ASSISTED ESC PROGRAM SYSTEM

This technical paper provides an introduction to and documentation of
programs that have been written to provide computer assistance for the
ecological systems component (ESC) of the activity assessment routine. The
purpose of these programs is to perform most of the bookkeeping functions
which tend to be very time-consuming in the manual method. The computer
does not perform any judgment tasks; it just keeps track of the analyst's
decisions and comments and automatically provides a correctly formatted
"worksheet" output of the end of the analysis.

The potential user of these programs should be familiar with-the manual
method (described in the ESC user's manual) and with the operation of a
computer terminal and timesharing system. The programs are presently imple-
mented on the University of Texas at Austin timesharing system. Documenta-
tion for this timesharing system can be obtained at the Computation Center
on the Austin campus.

Users of the program system will find all of the step-by-step instruc-
tions needed to operate the programs described in Chapter 2. Chapters 3
through 6 provide sufficient documentation for a programmer knowledgeable
in FORTRAN to thoroughly understand the. operation of the programs. These
chapters include descriptions of data structure, program flowcharts and
the actua1 program listings. -

The overall relationship between these programs and components of

‘the ESC is depicted in Figure 1. An ecological system diagram (ESD) data
 base, which represents in a simplified way the interactions shown in an

eco]ogica1 system diagram, is created and edited with program SETUP which
operates in an interactive mode. This data base also 1ncorporates the
primary ecological alterations (PEAs) which can occur in the ecosystem

and their relationship to ecosystem attributes. Program LISTS is used to
print out the relationships in a form which is easily used for error
checking. Although the only data base which has been created so far is
for the medium salinity bay ecosystem, it is a relatively simple process

“to create new ones, given an ecological system diagram.
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A proposed activity in a given ecological system can be evaluated
using program EVAL exactly as described in the user's manual for manual
methods, except that the program does almost all of the bookkeeping.
Evaluation is conducted using an online interactive terminal, and all of
the operator's decisions, comments, etc. are stored in a "case file."
Analysis of a given activity can proceed in stages over many sessions with
the computer, since the case file can be stored on tape and retrieved for
subsequent sessions. At any stage in the analysis, the case file can be
printed out in a format similar to the worksheet described in the user's
manual by program WRKSHT.

LIMITATIONS OF COMPUTER ASSISTANCE

It is important to remember that the computer ESD data file does not
contain all of the information incorporated in the ecological system dia-
gram, just as the ESD is an abstraction of the available information on an
ecological system. The computer does not make .any judgments or check for
consistency. The accuracy of the results will depend on the analyst and the
available information sources. The advantages of the computer method are:
(1) the analyst's time is not consumed with bookkeeping, and (2) the pro-
‘gram requires that all interactions implied by the ESD must be evaluated.

FUTURE EXTENSIONS OF COMPUTER ASSISTANCE

The naming and numbering convention for ESD attributes which is used
in the ESD data file could form the structure for an information retrieval
system to give the analyst rapid access to the information needed during
evaluation.



2. STEP-BY-STEP PROCEDURE FOR RUNNING THE PROGRAMS

RUNNING THE SETUP PROGRAM.

This program is run only when it is desired to create a new ESD data
base or to modify an old one. In preparation, the analyst should study the
ESD data base structure (Figure 4, Chapter 3) and should have prepared a
number scheme for attributes on an ecological system diagram. The analyst
should also have determined in advance which PEAs can occur. in the system.

1. Establish terminal connection with TAURUS timesharing service.
(Doqumentation available at UT computation center)

2. Get working copy of the program (and old data base if modification
is'required). :

“Example: READPF(9290,BSETUP,MEDSAL)
3. Start the program using the following format:

BSETUP(TTY,TTY,OUTPUT,dbname)  where dbname is the name of the
data base file :

4. The program will ask OLD OR NEW? O/N, enter either 0 for old or
N for new. (Remember that a carriage return is needed before
TAURUS will pass input on to the program.)

5. If 0 is entered, the program will read the old data base, print
the title and number of attributes presently known, and then
display the names of the attributes.

6. If N is entered, the program will request a new data base name.
The maximum length accepted is 70 characters.

7. The program will now accept new attribute names until either the
maximum number of names (currently 50) is reached or a blank line
is entered. If no new attribute names are to be entered, the
operator just sends a blank line by pressing return. The order
in which names are entered establishes the numbering system used
for attributes throughout the entire program system, so be careful.
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Next, the operator has a chance to replace previously entered
names to correct spelling errors, etc. The number of the attri-
bute must be entered. The program responds with the existing
name and expects the new name to be entered. The only way to
leave this section is to enter a zero when the program asks for
an attribute number.

Next, the program enters the matrix modification mode. Entries
in the matrix describe the effect an increase in the "first"
attribute has on the "second."

Possible entries are:

decrease

increase

relationship too complex to describe as 1 or 2

no effect - NOTE:  all interactions are set to 0
when the matrix is created and do not have to
be changed unless 1, 2, or 3 is desired.

(YR I TR ||

O wny—~

At the present time, only the fact that an interaction exists
is used by the programs; however, future programs may use the
type of interaction as a consistency check.

After a "first" attribute number is entered, the name of that
attribute is printed as a check. Next, the program expects the
number of the "second" attribute. The name of the "second"
attribute is also printed, and the program asks for the inter-
action type; enter 0, 1, 2, or 3. The program will continue
asking for "second" attributes, keeping the "first" constant
Thus all interactions of a single attribute can be input with a
minimum of repetition. When you are finished with a "first"
attribute, enter a 0 instead of a second attribute number. The
program will then ask for a new "first"” attribute. If alil modi-
fications have been completed or if it is desired to save the
intermediate product, enter a 0 at this point.

The program now moves on to the PEAs. It asks if PEA modifications
are desired. If the answer is yes, it first accepts new PEA names
until a blank 1ine is input. This format is analogous to (7)
above.

After any new PEA names have been added, the operator is given a
chance to alter existing PEA names by entering the number of a
PEA to be changed. This format is analogous to (8) above.

Next, the program permits modification of the matrix describing
which attributes can be altered by which PEA. The format is
similar to that employed in (9) above, except that only 0 and 1
entries are used for no effect and possible effect. _
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14.

15.

16.

Finally, the program offers three options:

1 - Causes the data base to be printed on the QUTPUT file (named
in (2) above). This will be printed at the computer center
if the appropriate commands are given (see below).

2 - Causes the modified data base to be written out as a local
file. This is the only way to save the results of modifying
or creating a data base.

0 - This terminates the program. Options 1 and 2 return to the
option selection program; option 0 is final.

In order to obtain the printed output produced by option 1, the
user must execute the following commands after the SETUP program

terminates:

SPL(50) - set page limit to 50 decimal
RSF. - release system files; in this case the file
. QUTPUT is released to the system printer

In order to retain a copy of the modified data base, it should
be saved on a permanent file. See TAURUS documentation for
details.

The printed output produced in (14) above is hard to interpret
in terms of checking the data base for correctness of inter-
action representation. The LISTS program can be run at this
time to give a more usable output format.

RUNNING THE LISTS PROGRAM

‘ The purpose of this program is to print the interactions represented
in an ESD data base in a form convenient for error checking. This is a
?atch type program; that is, it requires no operator input. However, since
its most_common use will be in conjunction with SETUP, the following dis-
Cussion 1s given in terms of TAURUS operation.

1. Establish terminal connection with TAURUS.

2. Get working copies of the program and data base.

Example: READPF(9290,BLISTS ,dbname)
Where dbname is the file name used for the data base.



3. Execute the program:
BLISTS{dbname)

The running time should be only a few seconds.

4. The printout is now on the system file named OUTPUT. Give the
following commands to release it -for printing:

SPL(50) - set page 1imit
RSF, - stands for release system files

5. The data base file is not altered by this program.

RUNNING THE EVAL PROGRAM

_In order to use the EVAL program to assist in the evaluation of a pro-
posed activity, an ESD data base for the affected ecosystem must be available.
In addition, the analyst must have all of the project description maps and
other information sources which the manual method requires. The following
description assumes operation on the University of Texas TAURUS timesharing
system. Detailed instructions for the use of TAURUS are available through
the UT computation center.

1. Estab]ish terminal connection with TAURUS.

2. Get working copies of the program, data base, (and case file, if
you are resuming an old analysis).

Example:
READPF(9290,BEVAL ,MEDSAL ,CASEQ2)

3. Start the program, using the following format, where dbase is the
name of the case file. If this is a new analysis, this command
also creates the case file, so the analyst should choose the name
carefully. File names must start with a letter and be seven char-
acters or less in length.

BEVAL(dbase,casen)

4. The system will respond "GO:" and the program will begin operation.
The data base file is automatically read and the title is printed
out. As shown in Figures 2 and 3, the analyst must respond NEW or
OLD to the question "NEW OR OLD ANALYSIS?".
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Figure 2 shows the dialog resulting from a "NEW" response, and

the analyst's entries are underlined. The first step required is
giving a descriptive title which will be stored in the case file.
The program echos the title and gives the analyst a chance to change
it. Next, any number of comments may be entered (note that typing
errors can be "backed" over with the backspace character, shift O

on many keyboards).

After the title and comments are entered, program goes through all
of the possible PEAs for the ecosystem, and the operator must
respond YES or NO to select those which occur in this analysis. For
each PEA selected, a level zero entry in the data base is automatic-
ally created. Figure 2 shows the first few PEAs of the example
analysis.

After the PEAs have been selected, the program proceeds as shown

in Figure 2. The program will go through all possible level one
attributes and the analyst must select those which are altered by
the activity. For those which are selected, the analyst is required
to evaluate both the short-term and long-term alterations. As

shown in Tline (a) of Figure 2, the computer first gives the cause;
in this case, the PEA consumer removal. The words NOT EVAL.

appear in line (a) because PEAs do not have magnitude, etc. codes
assigned.

The analyst enters estimation codes as shown at (b) in Figure 2.
If the program cannot recognize the codes, it will print out a
review of the desired format and legal codes. Thus if the analyst
has forgotten the format, he or she can just enter HELP, and the
correct form will be displayed.

At any time after the initial PEAs (level zero) have been selected,
the analyst can stop the program without loss of any information as
shown in Figure 2 (c). After the word $STOP is entered, the case
file is rewound and all of the entries, comments, etc. are written
out. This operation affects only the local copy of the case file.

{t is wise to do this fairly frequently, so that if an unknown bug
in the program causes it to end prematurely, the local file will
contain the data needed to restart the analysis with minimum loss
of effort.

If the analyst answers NO to the question in line (d), the program
terminates. The case file can now be saved on permanent file (see
TAURUS documentation).

Figures 2 and 3 have shown the format for PEA and first-level attri-
bute rg]ated operations. Figure 3 shows the resumption of an OLD
analysis and the format used for attribute alterations at higher
levels.
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12.

At this point in the analysis, the analyst is eva]uat1ng changes

in dissolved oxygen at level 3. " The program first reviews all
changes in dissolved oxygen at lower levels. The example shown is -
read in the following way: At an earlier level, a short (M6 magni-
tude) decrease (definite) change in SEDIMENT DISSOLVED OXYGEN (a)
caused a change in DISSOLVED OXYGEN summarized at (b); this is entry
number 74 in the case file (c)

Next, changes'or potential changeé at level 3 are reviewed, 'In
the example of Figure 3, six potential changes are identified, only
one of which has been evaluated at this peint in the analysis.

As shown at (d) in Figure 3, a blank may be entered in the esti-

‘mation code if one of the codes can not be decided on.

After entering the estimation codes and any comments, the analyst
is required to decide whether or not the entry should be "followed."
The analyst must answer YES if the further consequences of an

attribute alteration are to be worked out.

At the second and subsequent levels of analysis, the program
collects all possible attribute changes, sorts them, and requires
the analyst to evaluate the changes in the order of the attribute
numbers. Thus, in the example of Figure 3, all of the potential
changes in DISSOLVED OXYGEN at level 3 have been located, and the
analyst will be required to evaluate all of them before moving on

. to another attribute.

If only one "short" and/or only one "long" alteration is possible
for a particular attribute, the program then moves on to the next.
However, if more than one short or long change is possible (as in
Figure 3, where three short and three long-term alterations are.
possible) the program gives the analyst the opportunity to summar-
ize all changes with a given time span in a "collected" entry.

Whenever the analyst decides to create a collected entry, the
program requires that it be evaluated just 1ike the direct attribute
alterations. The magnitude, direction, and probability should
reflect the analyst's evaluation of the net change in the attribute
for the given time span.

When all attribute changes at a given level have‘been evaluated,
the program gives the analyst the following choices:

0 - CONTINUE ANALYSIS

1 - OUTPUT SUMMARY OF LAST LEVEL

2 - $STOP - SAVE CURRENT CASE FILE
3 - TRACE AND MODIFY

The consequences of these choices are briefly described in the
following sections.

13
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.CONTINUE ANALYSIS.- If this option is chosen, the program looks

at all of the attribute changes at the level just completed, and
for those which were selected to be followed generates the next
level of poss1b1e attribute alterations in the form of, unevaluated
entries. The number of new entries generated is displayed.

If no new entries were generated, the analysis is assumed to be
finished and the finished case file is written out. Otherwise,

the program starts requesting evaluation of attr1bute alterations
at the new level. : :

OUTPUT SUMMARY OF LAST LEVEL - If this option is chosen, the

program gives the analyst two choices of output form and the

chance to return to the display shown in (12) above. At this
point, the analyst can review any or all of the entries in the

level just completed. [f the analyst elects to look at just the

changes in an individual attr1bute, he must supply the program
with the attribute number. This is the number assigned each
attribute during the creation of the ESD data base. The output
produced by the ALL ATTRIBUTES choice may be quite long and time
consuming. For this type of review, the analyst should consider
having the case file printed using the WRKSHT program.

The $STOP opt1on causes the case f11e to be written out as
discussed in (7) above.

The TRACE AND MODIFY option offers the only way in which an
entry can be removed from the case file or modified. In order
to use this facility, the analyst must know the number of the
entry. This number can be obtained from displays such as that
shown in Figure 3 (see note c) or from the output of the WRKSHT
program. The program asks for this number and then prints the
corresponding entry w1th its cause s0 the operator can verify
that it is correct.

If the analyst replies that this entry is to be modified, the
program asks for the new estimation codes and comments. If the
entry modified was at the level just completed, the program
returns to the choices shown in (12). However, if the entry
was at an earlier level, the program "backs up" to the earlier
level and removes all entries dependent on the modified one.

~ A message giving the new number of entries and level is given,

and the computer returns to the choices shown in (12). NOTE:

This procedure may renumber all entries following the one modified;
therefore, if more than one entry is to be mod1f1ed start with the
highest numbered entry first.

CAUTION: Before using this option to modify entries at levels
earlier than the leve! just completed, the analyst should use the
$STOP option to create an updated local fi]e copy of the case file



and save this in a permanent file. This routine has not been
tested with all possible case file configurations and may produce
unexpected modifications. Correct operation can be verified by
running the WRKSHT program with the case file before and after
performing the modification.

RUNNING THE WRKSHT PROGRAM

The purpose of this program is to print the contents of a case file
in a format similar to the worksheet in the manual method. It is typically
run from TAURUS after adding more material to a case file with the EVAL
program. However, it requires no operator input.

1. Establish terminal connection with TAURUS if not already online.

2. If local working copies of the program, ESD data base, and case
file do not exist, get them from a permanent file.

Example:
READPF (9290 ,BWORK ,dbname ,casename )
3. Execute the program as follows:
BWORK(dbname ,casename, OUTPUT)

Naturally, the correct data base name and case file name must be
substituted for dbname and casename.

Only a few seconds of running time is required.

4, The output is now on the local file named OUTPUT. It can be
printed at the computation center with the following commands:

SPL(100) - for set page limit to 100 decimal
RSF, - for release system files

5. The case file and data base are not altered by this program.



3. DETAILED DOCUMENTATION OF THE SETUP PROGRAM

GENERAL DISCUSSION

The SETUP program is used to create and edit a data base representing
in a simplified way the interactions depicted in an ecological system
diagram. Operator input is through an interactive terminal. Output
consists of a new (or modified) data base and, optionally, a summary of
the data base formatted for a wide printer.

Program flow within the SETUP program is relatively simple. After a
new data base title is entered, or an old data base is read in, the
operator has an opportunity to enter new attribute names up to the limit
of 50, which is adequate to describe all ESDs at the present time. Next,
the operator can alter previous names to correct misspellings, etc.

In the initialization step, all elements of the ND matrix (see data
base structure, Figure 4) were set to zero, signifying no interaction.
- Thus, the operator only has to set those elements in the matrix which
represent a direct interaction. This is done by first selecting a row of
the matrix, N. Now, working from the ESD, the ecosystem description, and
his or her knowledge of the system, the operator selects each attribute
which is directly altered by a change in attribute N. For each selected
attribute, an integer value is entered, representing the type of interaction
(see Figure 4). When through with a "row" the operator can enter zero to
get back to the stage where another row may be selected. At this stage
he can enter a zero to go on to PEA modification.

If PEA modifications are not desired, the final phase of the pfogram
is entered. In this phase, the options are:

0 = stop the program
1 = print the data base on the output file
2 = save the data base, replacing the previous version in the

local file

If PEA modifications are desired, the operator is given a chance to
add new PEA names, then to alter previous names. Finally, the operator
can alter the ND matrix row by row, just as described above for the
attribute-attribute interaction part of the ND matrix.

17



Figure 4

DATA STRUCTURE OF ESD DATA BASE, WITH PARTIAL EXAMPLES
FROM THE MEDIUM SALINITY BAY

NAME array
row
1 | SuN
10 | HEAT IN WATER COL
39 | BIRDS
89 | INORGANIC MATERIALS
90 | CONSUMER REMOVAL

ND array

0000000000200000 -

0000000002020000 . . . . . . .

e u . . ... 001101011
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DATA STRUCTURE OF ESD DATA BASE

The data base consists mainly of two arrays: the NAME array and the
ND array. The ND array is dimensioned 90 rows by 50 columns. It.is an
integer array representing the interaction possibilities between attributes
in an ecological system diagram plus the potential PEAs (primary ecological
alterations). As presently dimensioned, up to 50 attributes can be handled,
and the sum of attributes plus PEAs can be as high as 90. The ND matrix is
interpreted as follows: 1if attribute “n" is altered, look at row n in the
ND matrix. Columns with a zero represent attributes which are not
affected directly by attribute n. Nonzero values indicate a possible
interaction, thus if ND(n,k) # O then a change in attribute n may directly
cause a change in attribute k. If the value is 1, an increase in n causes
a decrease in k. A value of 2 indicates that an increase in n causes an
increase in k. A value of 3 indicates a re]at1onsh1p too complex to
describe in this fashion. ,

At the present time, the EVAL program_dOes not use the actual value
recorded, only the fact that the value is nonzero. However, the presence
of this va]ue offers possibilities for future deve]opment, such as . linkage
with models or an expanded data base.

The PEA-to-attribute interaction possibilities are represented in a
similar fashion, starting at the "bottom" of the ND array and working "up."
Thus, the first PEA is in row 90, etc. A nonzero value indicates that an
interaction is possible, but no significance is attached to the exact value.

The NAME array is dimensioned 90 rows by 4 columns, with the rows
corresponding to those in the ND array. The four columns are used in AlQ
format to store 40 characters. The relationship of the NAME and ND arrays
~is shown schematically in F1gures 5, 6, and 7.

Also included in the data base are two integer counters: NNAME = the
number of attributes, and NPEA = the number of PEAs. The title of the
data base is stored in 8Al10 format in the NTITLE array.

SUBROUTINES USED WITH SETUP PROGRAM

SUBROUTINE RST(N)

In order to handle a conversational terminal in FORTRAN on the UT CDC6000,
an end of file mark must be written after output to the terminal, and the
file must be rewound. ‘The file must also be rewound after input. This
subroutine performs these tasks. It uses the convention that the input
file is always TAPES and the output file is always TAPE6.

19
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Figure 5

FLOWCHART FOR PROGRAM SETUP, PHASE I

START

/

initialize ND
and NAME matrices [ ‘ :
old : v : " new 100

call DBIO to 614 _lenter title of
read in old |€———— . or new —"_—'"—_’“, new data base
7 | 27 R
N :

write.data base — -
title and names o 200
enter new attribute
write name and
insert into NAME
ix

Yes ANAME No
TONLT5 pmm——————— write list fun N
? ) .

[ message

> name or blank Tine

.310 47

enter number of attr1but
—» 1 t0 change name or ] € ——

to Phase II

write old name -~ } .
J 41"""» —he |



w

Figure 6

FLOWCHART FOR PROGRAM SETUP, PHASE II

350

y

display NAME(N)|®

l

interaction with ?
enter number of
attribute, N2

Y

300 s

write number o
in NAME Tist

f names |

310 - L

enter number of attribute
—®row in matrix to modify, N|

ST
A

message

Yes

enter type of
interaction, NT

write error

400

any PEA modifications
desired?, enter ANS

500

write mods finish
message, options |

Yy

enter option choice

call MDUMP
to print the
data base

Cafil DBIO to
output data base
file

LY

Yes

No

to phase 111 y
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Figure 7

FLOWCHART FOR PROGRAM SETUP, PHASE I11

(entered only if PEA modifications are to be made)

410 ¥
1ist known PEA names to 500 A
if any
420 Y
enter new PEA name
> or blank line
display name and blank
insert into NAME | Ng ? Ye?
. 440 i
write 1ist ’
» enter number of PEA
full message ) to change name or P
l disp]ay old namel-4—;
¥ © No
~ read new name and | € -
insert in NAME . '
o ‘ el
> 450 ’
' enter number of PEA to change
460 J_________fﬁ-u matrix, N )
display NAME
— h

interaction with ?
enter number of

attribute, N2 A
N2.gt.

470
enter type
of interaction
=NT

set ND value
=NT




SUBROUTINE INUM(I)

A simple formatted read cannot be used to get integer numbers from
the operator because of the lack of error-handling alternatives. This
routine reads the first 10 characters of an input line and turns them
into an integer. If it can not recognize a character, it gives an error
message and asks for a new number. Only numerals 0 through 9 plus blank
can be recognized. :

SUBROUTINE DBIO(N)

This routine rewinds TAPE8, the data base file, then reads (N=1) or
writes (N=0) a data base file. The same routine is used in all programs
using an ESD data base file to ensure compatibility.

SUBROUTINE MDUMP(N)

MDUMP(N) is a simple routine to output the data base to the conversa}
tional terminal or system printer, depending on the value of N. The output
format improves the readability of the ND matrix by arranging it in columns
of five,

SUBROUTINE PNAME(N)

After checking for N out of range, PNAME(N) prints the name corres-
ponding to N from the NAME array. If the N is out of range, a message is
printed and a new N is accepted.

PROGRAM LISTING

PONGRAM SFTUP (TAPER s TARE R TARPET s TAPC )
TTY Tr, TTYOUTs PRINTFR n1iTe NATA DASF

RY ¥ _n  ,R’ROGHEN RPC INCe FRK TEXAD LVENFOAL LAND NEFICE
MAY. 1978
COMMON/Z / NNAME ¢ NPEAGNAME (80 9a) sND (0S50) e NTTTLE (R)
TNTFGER ANSY TNAME (4)
C INTTrALTZE DATA MATRIX
nn 12 J:1.'90
NN 11 K=le4é
11 “AME(JyK)=10WH
NN 12 K=1e50
127 ~n(JeK)=Dn
LIpF A=
NNAME=(Q

O0ON

COASTAL ZONE
INFORIATION CENTER



o

14 4oITE(6415) .

1S FORMAT (# MATRIX MODIFTCATION PRUGRA“%,/® QLn nR NEw> O/N%)
ratL RST(R)

18 nFAD(5920n) ANS

20 £nEMAT (RAL10)
raLL RST(6) -
TELANSFQLIHN) 60To yan

TR (ANS  NE L 1M0) 6OTn q4
HERF wITH OLND DATA Sark T0 <F MODIFTFD. wEAD Fonw [aPes
~all LBIOCL)
v ITE(6431) INTITLE (J) . u=1,8)
31 FoawMAT (% TITLE OF aLp nATA BasE Fo/le2X08A10,/,
1 & PRESENT NAMES Reilwn %)

DO 40 Jz=) s NNAMF

“OITE(6e37) (NAMF ( jok) sh=]94) gJ
37 ENRMAT (KX 44A10,414)
40 CONT[NUE

“NTN 200

NEW NATA BANK LF HERF

100 “oITE (Ae101)

101 FARMAT (# NEW DATA RaSF = FNTER [T1T)F &)
Al L RST(R)
PEAN(Se20) INTITLE () o 0=1.8)
ratL RST(5)

START ASKING FUR NAMFS
PO WOTTE(64201) NNAME
Ph1 FNRMAT(159% NAMES ORFSENT® /0% ENTFL NFW NAME OR W) Ak | TNE®)
CALL RST (6]
AEANIS5420) (TNAMF(K) ok=1.4)
fatl RST(S)
TE(THAME (1) «Fu,10H } v0Tn 2g0
HMAME SNNAME +] .
, NOTTE(60220) NNAME o (TNAME (K) oK=1 04 )
P20 FORMAT (& NAME #413,2X,4A10)
nNo230 J=les
230 siaMF (NNAME s J) S TNAMF ()
TE(NNAME .t Te50) GOTORAN
WPTTE(64235) NNAME
235 FabMAT (# LIST FULL %474)

24



*

€]}

O

250 WRITE (64251 ) NNAME

251 FORMAT(# TU REPLACF EXISTING NAME FNTER ATTRIaUTE wUMBER =)

1 144/9% OR 0 TO GU ON TO NEXT SECTTNN#)
fALL RST(6)

cALL INUM(NT)

TF(NT.EQ.N) GOTN309

TE(NToGTNNAME) GOTOPgn

P60 VvinITE (6,261) NT
261 FNARMAT(# ATTRIBUTE #,714)
CALL PNAME (NT)
rajl.L RST(&)
QFAN(S5+20) (TNAME (K) aK=194)
raLL RST(5)
na 270 J=14
270 MAME {NT4J) =TNAME (J)
naTNZ2%0
300 YOTTE (6+4301) NNAME _
Nt FARMAT (# TOTAL NAMES= #e474)
310 ~nITE(64311)
311 FARMAT (¢ TU MONIFY MATRIX ENTER THFE N{IMBEER OF %4/,
1 # THE FIRST ATTRIKUTF OR n TU W€UTT #)
capL RST(6)
call INUM(N)
N=SE| FCTED FIRST ATTRIKUTF
T (NoLE.D) LBOTN 40n
TF(N.LEJNNAME) GOTn 3mn
HERE wITH ERROR
S4OTTE(69331) NoNNAME
331 FARMAT (& ENTRY#,14,% TOO LARGEY MAX= #414)
SATO 310
HERE w1TH GDOD NUMRER
750 raLL PNAME (N)
WRTITE(6+4351)
151 FARMAT (# INTERACTION wiTw>#)
AL RST (&)
ALl INUMINZ)
TF(N2.LF.0) GOTO 310
TE{N2«GT NNAME) GOTO 3%0
rAaLlL PNAME (N2)

154 wDITE(64353) NynN?

155 FARMAT (2149% INTERACTINAN TYPE2 (=3
ralL L RST (%)
ratl INUMINT)
TF((NT«LTe0) 4ORW (NT.GT,3)) 6GO0TO 354
M (NaN2) =NT
GATH 35N
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C NOW nn PEA NAMES, ETC,

a0 woITE(6y401)

401 FoRMAT (# PEA MODIFTCATIONS 2 YES 02 Np #)
AL RST(R)
HFAD(S920) ANS
cAlLL RST(S)
TF (ANSL.EQ«3HYES) 6UTN4LN
T (ANS,,EQ«ZHNQ) GaTongno

NTO400
CPrutuity

410 wpITE(6+411) NPEA
)1 FARMAT (T4+¢% PEA NAMES kNNOWN®)
TE(NPEA FUWe01GOTO420
NN 416 =1 +NPEA
jio=gl=J
416 ~RITE(6241T) Je (NAME(JPer ) eK=194)
417 oRMAT (#PEA #4134K,4A10)

O

420 “DITE(64421)
421 carMaT(# FENTER NEW PEA O RLANK | TNE¥)
~al). RST(6)
424 UFEAD(5420) (TNAME (K)y sK=194)
rall RST(S)
CTE(TNAMF (1) sEWQ, 10H ) vwoTnsén
C H4FRE wITH NFW PEA NAME
OpFA=NPEA+]
IP=Q1~NPFA
C REMEunER THAT PEA NAMES Go FuwOM THE TOe OfF THE na«F AnNG NO MATRIX DOWN
N 430 Kkxle4
430 “AMF (JP4K) = TNAME (K)
OTTE(6e433) (NAME (JP, W) 4K=1e4) snPFA
433 TARMAT (Xe4AlNest IS THF #.73e% PEA#)
TE((NNAME+NFEA) LT ,90) bOT0D42Y
C HFERE snaME MaTRIX FyLL
WRTTE (6 ea3TINNAME s PF A
437 FARMAT (& MATRIXK FULL#,»14)
440 4nITE(64441)
441 FARMAT (¢ ENTER PEA NUMmaEw TO CHANGE SPELLING, ELSE o#)
raLl, RST(R)
AL INUM(IN)
TE (MeEQq ) 0OTQ4RO
TE(N.GT NPEA) GUTU44D
in=0]=N
~AlLlL. PNAME (JP)
rafl RST(6)
AEAN(5920) (TNAME (K) sK=194)
rAatL RST(S)
NN 444 K=1114
464 rNAMFE (JP4K) = TNAME (K)
anTNG40
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C NOW
450
451
454
45%

TO MODIFY ND MATRIX

WRITE(64+4581)

FARMAT (# TO MODIFY THF PFA= ATTRIRUTc [NTERACTTON MATRIX#)
WOJTE (6+4585) .
FARMAT (# ENTER PEA NUMREwR OR ¢ To nilT#)

ra L RST(6!}

cALL INUM(N)

TF(NLLE.N) LOTOSp0O

1F (NILEONPEA) GOTO4A”

WRTTE (69331) NeNPEA

’10TO454 :

C WERE wITH 600D NUMRER

4A0

470
a7l

C NOW

490
491

IP=9l=N

caLt PNAME(JP)
wPITE(64351)
catl RST(8)

cAaLL INUMINZ)
IF(N2+LE.0) GOTO454

TF(M2sGTNNAME) GOTO4AD

capLl PNAME (N2)

WOTITE (6e671)

PARMAT (# INTERACTINN TYPF> 0-~2%)
CALL RST(6)

CALL INUM(NT)

TE(U(NTLTe0) cOR(NTART,2)) GOTOa47q
AN (JP NP )Y =NT

A RACK FOR MORE ATTRIRUTES THIS PFa
nnT04690

WRTTE(64691) NPEAsNNAME

FARMAT (14e¢% PEASH#eTGan ATTRIBUTESH)

CCccclCrececCCececclcececcec
C AFTFm [AST MQUDIFICATION
cCeccCrerccccceccicececcccec

S00
|nl
g504
505

wDTTE(6.501)

FARMAT (# MOUS NOW FINTISHEDs NOW CHNNSE#*)
WPITE(6+4505)

FARMAT (# 0=QUIT 1=pRINT ~ATRIX 2=SAvE DATA pacE#)
rALL RST(6)

catL INUM(J)

18 (JelT.016UTOS0,
T (J)eGTa2)GOTUSDSG
Te (JEQ,0)STOP
TF(JeEQe1) UBOTNE00

€ sAVE nATA BASE J=¢2

raLl DBIO(O)
~ATO504

C PRINT DATA BASE MATRIX ON ouTPUT FILE

00

caLL MDUMP(T)
anTO0 504
FaD
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HTILTTY SUBROUTINES FOR SEFTUP AND UTHFR PROGRAMq
SURROUTINE RST(N)

THIS eoUTINE TS NEEDED TO WanDLE lNrERACTIVE 1/0
1e(N.EQap) END FILF &
OFWIND N
AETURN
FAD

SIIRROUTINE ANUM(T)
TO GFT A SINGLE INTEGER Foom INPUT A RE-InND INPUT
TNTFGER a{10)eNnC(1n)
NATA (NC(X)9K=1+10)/1HNs1H1 912 1H3, 1H491H9.1H6;]HI.
1 YHRe1HY /
6 EAN(SeT) (ALK) 4K=1410)
7 ¥nRMAT(10A1)
T=0
NP0 K=1e10
1 (A(K) FRelH YB30T02D
QKIP nl ANKS
n 12 N=1+10
TF(A(K) JEQeNCIN))IGNTOT 4
12 conTINUE
FRRUD TF HERFs NONNUMFRTe
dDTTE(He13) (A(J) o =141
13 §niwMAT (# NUN=NUMERTC TN #410Al9#* RFE.ENTER®)
rapL RST(6) :
“NnTNG
146 T=(T7%10)+N=1i
70 rnnTINUE
RETURN
YN
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N=1]

qunnOUTINE DRIO(N)
RFADY =0 WRITE DATA RANK OUT TQ TnPra

rnvMON/ " JNNAME , NpeA.NAME(go.A)oNn(on-RO)oNTTT!E<8)'

DEFWIND B
TE(N.EQ.1Y OQOTO 100

¢ wRIT#

1

21

HRITE (641)

FARMAT (# ENTER MOD NUMRER. 10 CHAR tAx#)

rall RST(6) : '
REAN(54+5) N'ITLF(H)

rAaLL RST(R)

»nITE(a.s)(NTITLF(s>.J_1.R)oMNAMF

FARMAT (RA10914)

N 10 J= 1050

JDTITE(8¢11)  (NAMEL JaK) gK= 1.4);(Nn(l.KJ-K loNMAMt)
FARMAT (4A1025Xa5011) :

WwOTTE (6413)

EARMAT (& WRITE®)
SOTTE(6¢18) INTITLE (K) k=1 4R} snNAMF

rARMAT (# DATA BASE #,./48a1n9/8% WITw w#elae® naMESH)
JRITE(6:21)

cnrMAT (# REMEMBER TO gavVe NEW UATA 2AqE*#®)

ralL RST(R)

PETURN

HERF Tn READ

100

103

108
110

113

FAN(B45) (NTITLE (1) ou=] ¢B) s NNAME
TF (NNAME .GTe0) GOTNloe
MDTTE{(6+103)

FARMAT (# TNVALIDs NO NATA RASEH)
=TnpPl

nn 110 J=1sbD

CEAN(8911) (NAME (Jox) okz1ve4) v (ND{Jaryok=1sNNgur)
WRTTE(6y113).

FARMAT (% READ#)
wRTTE(6415) (NTTTLE (K) yk=) ¢8) s NNAME
CALL RST(8)

HETURN

XN
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SHRROUTINE MDUMP (N)

C aUTPUT MATRIX TO DISPLAY nrR PRINTER

C N=g

5

11
13
15

30
31

4

rOMMON/ /NNAME;NDEA-NAME(qo-a)-Nn(unoGO).NTITvE(H)
NTSPLAY N=7 PRINTER _ v ‘
wOTTE (645) : - ‘
FARMAT (# MATRIX oUTPUTSH) i
CALL RST(6) . )

WDITE(N,II) NTITLE ‘

FORMAT (1H1 9% DATA JASE TYTLE #9/465X.810)

“ATTE (Ne13) NNAME .

FORMAT (# CUNTAINS w914, ATTRIBUTEgH)

WRITE(N19)

FARMAT (//)

NN 30 J=] o NNAME - : o
wnITE(N.al)(NAME(J.K).k=1.4).J-(Nn(J-Kr9K=1.NMAME)
rnWMQT(?X94A109I4'10(?XORII)) ‘

CALL RST (&)

RETURN

A

SHRROUTTNE PNAME (N) I : -

C ORINTNAUT NAMF NUMBER N

c
5

100
101

30

COMMON/ /NNAME,NDEAoNAHE{Qnoa)oNn(quqn)aNTrrlE(B)

TE(N.LE,0) GOTO]l00
TF(NsGT NNAME) GOTnlgn
WOTTE(6s7) (NAME (Now) qi=]44)
FARMAT (4A10)

RETURN

UPTTE (64101) NJNNAM

FARMAT (PXelas# QUT OF RPANGE 1=%9T248 TRY AGATw®)
caLl. RST(s)

CALL INUM(N)

nGATNS

FrMD



4. DETAILED DOCUMENTATION OF THE LISTS PROGRAM

GENERAL DESCRIPTION

The purpose of the LISTS program is to print out the relationships
contained in an ESD data base in a form convenient for error checking.
LISTS is used only in conjunction with SETUP during creation or modification
of an ESD data base. As shown in the flowchart (Figure 8), after reading
in a data base, the program cycles through all of the attributes present.
For each attribute, the subroutine INTER is called.to form lists of
"preceding" and "following" attributes. For attribute NA, preceding
attributes are those which when changed directly cause a change in NA,
while following attributes are those which are changed by a change in NA.

The majority of the program is occupied with correctly formatting
the output of these Tists. The variable LEFT contains the space left on
" the page at any time. The NPR( ) array contains the list of following
attributes, with JFL the count. Since names are stored in 4A10 format,
the LINE array is 12 words long to contain preceding, attribute NA, and
following names. Figure 8 shows how either names or blanks are inserted
into the LINE array.

PEA interactions are printed in a simple loop after the attribute
interactions are finished.

SUBROUTINES USED WITH LISTS PROGRAM

SUBROUTINE PRTITL

This routine simply prints the data base title as a page header.
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Figure 8
FLOWCHART FOR PROGRAM LISTS

lread data base, set NA=1, print page headef]

START

110 L
—»|get interactions

with attribute NA

'

determine page length
required to print

120

. l !
print new page > - print attribute
‘ |__header

header

Toop for reguired
number of lines
J=line no.

-

Yes /J.le\ No

32

135 ¥ \JPR/ ,
fi11 line with name fi11 1ine with blanks in
of preceding attribute > < this space
140
Yes/d.gt.\No
150 \1/ | ¥
: : insert attribute NA
blg$k1§:;s part —> - name in line A
160
Yes
170 # ‘ K i
n jnsert name of following
b]angft?}zepart > —t attribute in line
200
print line

-

Toop\, Yes

NA=NA+1

300
print all PEAs and
connec;ed_attributes

<

STOP



SUBROUTINE INTER(N)
. This routine forms the two lists, NPR( ) and NFL( ), of “précédingﬁ
and "following" attributes. Nonzero values in row N denote following

interactions, and nonzero values in column N cause alterations (precede)
in attribute N. S .

SUBROUTINE DBIO(N)

This routine reads in the data base.

PROGRAM LISTING

PROGRAM LISTIS(TAPER,QUTPUT,TAPEG=01ITP)T) |
TO LTST ALL INTERACTINNS WITHIN AN FSN REPRESENTED RY

c
C DATA RASE ON TAPEAR OR EQUTIVILENT
TMTEFGER BLANK,LINE (12
CAMMON/ZINTR/NPR(ARO) oNFL (KDY s JPReGFL

C NPR¢)=| IST OF PRECENING ATTHIRUTLSY TNTA| =UPR
: C NFL(y=LIST oF FOLLOWING ATTLIRUTESs TaTA|_=JFL

c : ’

: COMMON/ /NNAME sNPEAZNAME (9044) 9NN (Qnes0) sNTTTIE (R) -
= o

NaTA BLANK/10H /
WRTTE(6.7)

7 FARMAT (1H19® INTERACTINNS LISTS#)
caL) DBIocl?
C TN RraD DATA BASE IN FROM TAPESR
nO 10 Jslelé
10 LINE (J)=BLANK
HA:)
C PRINT HFADER FUR PAGFE
100 AL PRTITL
ILFFT=55
C GET TNTERACTION
110 rapLL INTER(NA)
JMAXEJPR T
TE(JFL'GTQJMAX) JMAX:JFL
I NEFD=JMAX*+3
TF(LNEEDLLELEFT)GNTOY 20 :
C LEFT IS THE NUMBER OF LINFS LEFT ON PAGE, LNEER TS OKVIOUS
raLL PRTITL
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NEW DAGF
ILFFT=5%
PRINT HFADER
1270 #OITE (64121 NA- : o
121 FNRMAT (/% pRFCEEDING#v1?Xo#ATTRIRHTF #9124
1 aaxy#FOLLUNING®) B
| FFY=LEFT=~3
NO 200 J=19JMAX
TF{JeLELJPRIGOTO] 3
RLANK 0OR FILL WITH naMg
" 130 K=194
130 1 ITNF (K) =RI{_ANK
GATN140
135 70 138 K=194
11-NPR(J)
138 I TNE (K) =NAME (J] 4K)
MTDU;: COLUMN
140 TF(JeGT41) UOTN]BO
NN 14% K=l194
145 1 TNF (K+4) =NAME (NAsK)
G0TN160
150 " 155 Kz=194
195 1 INFUK+4) =BLANK
LAST 0L UMN
160 TEtJeGT,JUFL) GOTOLl70
wy=NFL (J)
nA 165 K=114
165 IYNF(K+H)=NAME(KloK)
SNTN190

170 NnA 175 K=1s4
175 1 INF(K+#R)=BLANK
NOW NuiTPUT |LINE
190 | FFT=LEFT=-]
P00 OTTE(64201) (LINE (k) gk=],]2)
201 FARMAT (PXs4A1044X04A1N,4X44A10)
FND AaF { 00P, ANY HMQRE ATTRTHUTES 2
SAENAF]
TE(NAJLF NNAME) GOTO11n
NOW NYSPLAY PEA LIST
300 #DITE(64301) NPEA
anl FAPMAT(*I UATA BASE FONTATNS *’13-° PEASH)
TE(NPEALFWLU)STOR
NN 400 JUs1eNPES
AT=0Q1=-y
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C REMEMRER PEAS GO FROM gOTTNM OF NAME aNn ND = UPpP

303

333
360

361
400

WRITE(69303)Js (NAME (JT4K) sK=1094)
FARMAT (0 PEA #4T3,X44a109% INTERACTS WITH#,
Nnn 360 N=1sNNAME

TE(ND(JTeN) vEW,0)60T0360
WRITE(69333)Ne (NAME (Nok) oK=194)
FARMAT (5X 9 I592X34A10)

CANT INUE

WRITE (6,361)

FORMAT (///)

CANTINUE

STOP

FaD

Chanpsdappnesnarpaitton

SHRROUTINE PRTITL

C NUTPiIT PAGE HEADER

C GET

COMMON/  /NNAME GNPEASNAME (9094) sND(9ns80) sNTTTI E(8)
WRITE(647) (NTITLE(K) ,x=1,8)

FARMAT (1H195Xs8410)

RFTURN

END

SIHRRUUTINE INTER (N)

rAMMON/ZINTRZ NPR(80) gNFL(B0) s JPRyUF

COMMUN/ / NNAME-NPFAsNAMF(QO-4)vND(QO.SO),NTITLE(H)
JoRr=0

JFL=0

OpFCEEDING AND FOLLOWIMG ATTRIBUTFS Tn ATTRIRUTE N
Nno 100 J=19NNAME

TF(JEQ.N) 6OTO100

C SKIP SfLF

S0

100

TEIND(JgN) eEQ.0)GOTOUS]
JopR=JPR+]

ARPR (JPR)Y =J ]

TFI(ND{NsJ) «EQ,0) GOTDINO
JFL=JFL+]

AR (JFL)Y =

CANT INUE

RFTURN

EnD
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5. DETAILED DOCUMENTATION OF THE EVAL PROGRAM

GENERAL DISCUSSION

The EVAL main program operates in a straightforward fashion. There
are two phasés of operation, initialization and the cycle of evaluation/sum-
mary/interaction. The only complexity is introduced by the need to stop
- the analysis at any point and preserve the case file to that point, and
conversely, to restart from old case files.

Initialization is controlled by the operator's response to the
NEW OR OLD ANALYSIS question. In the case of a new analysis, statements
100 - 120 get the case title and comments, then call the PEA subroutine
to create the initial (level 0) entries. In the case of an old analysis,
the case file is read and the title is displayed, then the value of
KSTATUS is used to control entry into the evaluation cycle.

For a new analysis or for cases stopped at this stage and restarted,
the first-degree attribute changes are evaluated in EST1. This subroutine
differs considerably from EST2 because it creates both short- and long-term
effects entries and does not permit combination (collection) of entries.
After the first level is past, this subroutine is not used.

For cases at or beyond the second level, the cycle is entered at the
summarization stage or evaluation stage, depending on where the analysis
was broken off. After summarization is complete at any level, INTRACT
creates entries at the next highest level. If no new entries were created,
analysis is stopped.

The éva]uation program consists of a main program, EVAL, with a number
of subroutines. Input to the program consists of the following:

TAPES - The ESD matrix for the ecosystem in which the activity to
be evaluated occurs; this matrix is prepared by the program
. SETUP based on the ecological system diagram.

TAPE3 - The "case" file; this file is input only when an old case
evaluation is being resumed. It is created only by the
evaluation program at the operator's command. This file
stores all of the data on the evaluation process, since the
analysis process may take much more time than is typically
available in one session with the computer.
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TAPES - QOperator input, assigned by the system to the TTY or conversa-
tional terminal file.

Qutput from the program can occur on three files:

TAPE6 - Assigned to output to the conversational terminal.

TAPE3 - The "case" file is output only if the operator selects the
$STOP option. This can be done any number of times during
the running of the program, with the most recent version always
replacing the previous one.

OUTPUT - This is provided for certain types of system error messages
and may be used in future developments to provide various
printed summaries. Note that OUTPUT is a "system" file name
and will be printed on the high-speed printer at the computa-
tion center if desired.

The -general re]ationshib of the main program to the various subroutines is
shown in the following flowcharts (Figures 9, 10, and 11).

MAJOR VARIABLES WITHIN THE EVALUATION PROGRAM
AND SUBROUTINES - LISTED BY COMMON BLOCK

NOTE: AT1 are type integer.

COMMON block ESD cbntains the ESD matrix information:

NNAME

NPEA

NAME (90,4)

ND(90,50)

NTITLE(8)
COMMON block EXEC

NIEN

NICOM

LEVEL

KSTATUS

ICTRL(10)

38

number of attribute names in the matrix
number of PEAs
names of attributes and PEAs in 4A10 format

interaction matrix showing which attributes are connected

(see description of SETUP program for more details)
the title of the ESD matrix in 8A10 format

contains major index counters:

number of ‘entries in IEN, the case file

number of. comments in ICOM ,
current working level: O for PEA, 1 for first-degree
attributes, etc. :
used to control resumption of eva]uat1on of an old
case file _
used to contain loop counters during storage of a case
file and to initialize counters during resumption of an
old case-



0

Figure 9

" OVERALL FLOW WITHIN THE EVAL PROGRAM

START

+initialize arrays
read in ESD matrix

y
read old case I
file

Y

branch
to KSTA

according
TUS

100 A
Lgft new case title

120 y

call PEA for initial
entry creation

200 %

4

call EST1 for level
one entry creation

300 £

case already
finished

l

STOP

v

call SUMSTOP for
summary options

—

call INTRACT to
_create new entries

500

call STOPSTA to
write case file

STOP

400

call EST2 to evaluate
new entries

I

Note that there are other stopping points within subroutines.
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blank COMMON

IEN(400,7)

:
(22

1COM(400,9)
( >0

INDEX (400)

used for the major case file arrays; note that by provid-
ing a substantial area of blank common, less core space
is required during loading of the program

each entry in IEN represents a single decision about

an attribute alteration as follows:

the level of decision (0 for PEA, etc.)

the serial number of the entry which leads to this one;
except for PEAs it is 0 and for collected entries it is
9999 '

if a collected entry is created to represent the com-
bined effect of several alterations to a given attribute
at a given level, this number points to the collected
entry; otherwise 0

number pointing to the attribute or PEA name in the
NAME array

the importance estimate coded into a four-digit integer
in the order time/magnitude/direction/probability
pointer to the comment array, ICOM( ), if a comment has
been attached to this entry; else 0

status of entry, used to control generation of next
higher level, etc. as follows:

0 = do not follow 1 = must follow
2 = already followed 3 = collected into
9 = not yet evaluated _another entry

used for comments attached to entries as follows:

if this comment is followed by additional comment

Tines, the next one is pointed to by this integer;
if no follower, this is O

the actual comment in 8A10 format, set equal to O

at initialization

index is used to contain the result of sorts done
on the IEN entry array; instead of moving the IEN
array around, the pointers in INDEX are moved

VARIABLES IN COMMON BLOCKS WHICH
DO NOT APPEAR IN THE MAIN PROGRAM

COMMON block MAGWDS used to share constants between subroutine MAGSET

COMMON block STAK
ISP

ISTKMX
ISTK(200)

42

and GETMC (see subroutine documentation)
used only by the TRACE and STACK routines
current stack pointer

maximum legal value of stack pointer
array used as stack



GENERAL DISCUSSION OF OTHER VARIABLES

In most cases, J and K are used as 100p counters in DO Toops. The
integer variable ANS is used to read in replies from the conversational
terminal. See individual subroutine discussions for more details.

MAJOR SUBROUTINE DESCRIPTIONS

SUBROUTINE PEA

This routine runs through the 1ist of potential PEAs contained in the
ESD matrix and asks the operator's opinion as to whether or not each PEA
occurs to a significant extent. If the answer is YES, then a level 0
entry in the IEN table is CREATED with the name of the PEA and status=1
(for "must follow"). Since this procedure is very short and occurs right
after the initiation of a new case, it cannot be interrupted by a $STOP
command and later restarted Tike other major routines.

The only tricky point is that since the PEA names start at the high end of
the NAME and ND arrays, the temporary variable JP has to be used to point
to these arrays. After the last one has been evaluated, the actual number
of entries created is reported.

SUBROUTINE STOPSTA

This subroutine stores the case file on tape 3 (which is equated to
a named case file when the program is started).

Record Contents
1 ~ various counters in 1415 format
2 - NIEN+] IEN array by rows, 715 format
NIEN+2 - '
NIEN+NICOM+1 ICOM array by rows, 17,3X,8A10 format
NIEN+NICOM+2 ~- :
NTEN+NICOM+1 - INDEX array in 15I5 format
~+ 1 rec. per 15
integers

This subroutine also gives the operator an option of stgpping the program
after the case file is written or continuing the analysis.
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SUBROUTINE INTRACT(NST,LEV)

This routine searches all entries in IEN for entries at level = LEV
with status (IEN( ,7)) set = 1 for "must follow." When one is found, the
attribute altered, N, is used as an index into the ESD matrix ND to deter-
mine which attributes might be changed at level LEV+1. New entries are
created for each attribute which might be changed. These entries have
status = NST. In actual use, NST is always = 9 for "not yet evaluated."

SUBROUTINE EST1

Figure 12 is the flowchart for this subroutine. EST2 controls the
generation of level 1 entries from the PEA entries (level 0). Loop
control variables can be saved and restored if the analysis is stopped
and the case file read in again later. This facility makes the routine
somewhat more complex in the initialization of the Toops. In the normal
case, this routine is called just after the execution of the PEA sub-
routine, so the number of PEAs = NIEN (line 100) = LPEA. Major variables
specific to this routine are: '

LPEA - the number of PEA entries (level 0), used as a maximum
JIPEA - counts PEAs in the major program loop

JA - counts attributes in the secondary Toop.

JP - points to the PEA name

In the major loop, the PEAs are gone through one at a time. For each
PEA, the ND matrix (representing the ecosystem diagram) is examined to
determine which attributes might be altered. The operator has to determine
which ones should be followed as first-degree attributes (1ine 320, etc).
The operator also has the option of entering $STOP, in which case the loop
counters are transferred to the ICTRL array to be saved by the STOPSTA
routine.

When the operator says that an attribute is significantly affected by
the PEA, both a long-term and a short-term entry are generated (by CREATE)
and the operator is asked for a significance estimate (by ENTEST). ‘

SUBROUTINE SUMSTOP

This routine is called after a new level of analysis has been finished.
It summarizes the number of entries at each level and gives the operator
a choice of several options. Options are chosen by entering a number.
Nonnumerical inputs are automatically rejected by subroutine INUM, while
out-of-range numbers are rejected within this routine. Present options
are: »
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Figure 12

FLOWCHART FOR SUBROUTINE EST1

START

[Gnitialize loop
parameters

restart 10
restore 100p NoAsTaTusNY €S
parameters =07

200 ¥

JP= IEN(JIPEA,4), JP is PEA number

JIPEA is entry number for this PEA

attribute loop
finished, mark
y PEA entry status

318

does the PEA JP

interact with
attribute JA

3200
get operator

Yes

increment JIPEA
set JA=1

opinion, is
effect sig,

PEA finished
?

319
increment JA

400

do STOP : A

{ subroutine

v
normal RETURN

generate "short”
entry

| get eva1uation[

A

£ Yes

Yes é‘i:;?
No

generate "long"
entry

get evaluation

print input
options

_ STOP?

550

back up over possibly incomplete entry
NIEN=NIEN-1
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(o]
n

continue analysis, causes return to main program

1 = call SMRZE for a summary of level just finished
2 = set KSTATUS=2 and call STOPSTA to cause case file to be written
3 = trace and modify option is currently under development

Branches within the program are provided for options 4 and 5 but are not
implemented.

SUBROUTINE EST2

This routine controls the input of importance estimates and comments on
entries at level 2 and higher, with output of information on all preceding
changes and changes at the present level before the operator is required
to estimate the significance of a change in an attribute. This program
consists of three phases. In the first phase (Figure 13), the attribute
counter is initialized, the entries are sorted by attribute number, and
the entries are searched for unevaluated entries. If an unevaluated entry
is found for a given attribute, the second phase is entered.

The second phase (Figure 14) is entered only if at least one entry con-
cerning attribute NA has not yet been evaluated. First, entries which
caused attribute NA to be changed at lower levels are summarized. Next,
entries at the present level, whether evaluated or not, are displayed.

Next, the operator is asked to evaluate each change. If more than one
“short" or "long" term change in attribute NA has occurred at this level,
the third phase is entered.

In the third phase (Figure 15), the operator is given a chance to cause
a "combined" entry for attribute NA to be created. If he chooses to
" create one, the operator evaluates the net change in attribute NA, and
the entries leading to the combined entry are appropriately labeled.

SUBROUTINE TRACE

This subroutine is provided to permit the operator to return to a pre-
vious entry and modify it. Two clearly different situations may occur; modi-
fication of an entry on the present working level or modification of an
entry on a lower (earlier) level. The first case is quite simple because
only the entry itself need be changed. The second case is distinctly
nontrivial because other entries may be affected.

46

2]



n

Figure 13

FLOWCHART FOR SUBROUTIME EST2, PHASE I

initialize NA

START
100 10
restart, No Yes normal start
recover NA
150 - ¥
sort INDEX on attribute
numbers

RETURN

200 y

. . . I .
l]ncrement NA—NAf}J -

locate the part of INDEX
array which points to entries
in which attribute NA is
affected, ISTART = start
and ILAST =-last INDEX

“value pointing to entries

A J

“count "long" time span entries

"short" entries, and
not yet evaluated entries

any No

not eval.
?

Yes

go to start of II phase

'

240

A
from phase II & III
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Figure 14
FLOWCHART FOR SUBROUTINE ESTZ2, PHASE I1I

enter from
phase I

240 l

display all entries which to 200
caused changes in attribute NA
at previous levels using
subroutine ATOUT

v

display all entries which
cause changes in attiribute NA
at this level using ATQUT

Y

Toop for all entries in which
NA is affected

lcall ENTEST to

get evaluation| -

300

is a
combined entry

No

possible

302

ask if operator wants to combine
entries concerning attribute NA

to 600

to 320
phase III
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Figure 15 ¢

FLOWCHART FOR SUBROUTINE EST2, PHASE III

to 200

enter from
phase 11 #

300

more
then one
"short”

) ask operator is "short"
entry is to be created

410

call CREATE for |
short entry

o

label short entries
at this level, NA
status=3, and point
to combined short

entry
R

call ENTEST for
MAG and comments

more

than one

Il]ongu
?

ask operator if "long"
entry is to be created

P o /J\_..
510 v
es
call CREATE for long ANS=
combined entry - YES 4
Y No
label long entries N
leading to this ANS=N_Yes L
combined entry NO
¥ No
call ENTEST for MAG ANS=
{and comment entry _Eo $ST8P Yes
600

back up over possibly
erroneous entry, and
call STOPSTA

to 200

I ] -




Referring back to Figure 11, it can be seen that entries can be linked by
two pointers, the cause serial number and the collected entry pointer. The
TRACE subroutine follows these pointers to trace and remove the effects of
an attribute alteration from the case file so that the consequences of a
modified entry can be determined properly.

The TRACE subroutine can be divided into four phases: (1) getting the
number of the entry to be removed, (2) modifying the entry, (3) tracing
and removing the consequences of the entry to permit reevaluation, and
(4) recovering space in the IEN array.

Figure 16 shows the first phase, which consists simply of getting a num-
ber from the operator, verifying that it is in the proper range, and then
displaying the entry to double check that this is the one the operator
wished to change.

In phase II (Figure 17), the entry IEN(NCAUSE ) is reentered using the
ENTEST subroutine. However, the path taken depends on whether or not the
entry NCAUSE is on the present LEVEL. If it is, there are no other conse-
quences, and control returns to the calling program.

~ If the entry NCAUSE is at an earlier level, the third phase is entered
(Figure 17). This phase uses a stack to accumulate pointers to the
entries which are connected in some way to entry NCAUSE. The STACK
subroutine which is called is the same one that is used in the WRKSHT
program. Starting with a "seed" of those entries directly dependent on
NCAUSE, the stacking process continues until the top entry has no further
consequences. This entry is then reset to zero, the stack counter decre-
mented, and the stacking loop reentered. Note that since entries are
being zeroed out, calls to STACK will eventually result in no new additions
even if the entry N originally had a number of dependent entries.

After the stack has been emptied, the space used by the zeroed-out entries
is reclaimed by the final phase of the subroutine (Figure 18). This phase
looks through the IEN array. and whenever a zeroed entry is encountered,
it finds the next filled entry and moves it up. This requires readjustment
of all pointers to the moved entry. Finally, the new number of entries,

NIEN, is determined, and the LEVEL is adjusted so that when the main
program is rejoined, the operator will have to trace out the altered
consequences of entry NCAUSE.

SUBROUTINE ENTEST(JENT,ISTOP)

This routine is called with JENT pointing to an entry which needs to be
evaluated. It displays the cause, asks for an evaluation, and comments
through the GETMC routine. It finally asks the operator whether the entry
is to be followed (i.e., if the entry is to generate more entries at the
next level). Provision is made for entering $STOP to stop analysis and
return to the calling routine with ISTOP=1.
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Figure 16
FLOWCHART FOR SUBROUTINE TRACE, PHASE I

10§
ask operator for
> entry number

call INUM to get
number input
= NCAUSE

No e
write message| .

A—— Yes

100

display entry NCAUSE
ask operator if this
is the right one

return

Return
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Figure 17
FLOWCHART FOR SUBROUTINE TRACE, PHASES II AND III

150

LCAUSE = level of
entry NCAUSE

No call ENTEST to modify
lentry IEN (NCAUSE)

return
Yes 200

[APrint level messagé]

v

call ENTEST to modify
entry IEN(NCAUSE, )

Y

set stack pointer = 0
set N = NCAUSE

220
N = number on top

of stack

225 '] ]
call STACK to place all
entries dependent on entry
N on the stack, returns NCT
the count of entries placed

L1

Yes

No
230 '

check if this entry was
collected

250

Yes No t ent t
? zero out entry on top
place collected : of stack

entry on stack

and relabel any Y
other entries decrement stack pointer
pointing to it ISP = ISP - 1

go to phase IV to recover space in IEN array



Figure 18

FLOWCHART FOR SUBROUTINE TRACE, PHASE IV

.set initial location for start
of search LOC = NCAUSE

300
increment LOC

set initial location for
start of search for filled
entry NFIL = LOC

1 310 o
increment NFIL

w

330 Y
changes references to change references to
collected entry NFIL ordinary entry NFIL

340 -«
400

move entry NFIL to
‘ IEN(LOC ) and ' increment NIEN I

zero -entry NFIL

— ‘ ' JM'
’ decrement NIEN

STOP3
error

found new NIEN, set LEVEL = LCAUSE
write message '

returnl



Entries which are to be followed are labeled 1 in column 7, and entries
which are not to be followed are labeled 0.

SUBROUTINE GETMC(ISTOP,LINK,IMAG)

The routine is entered with LINK pointing to an entry, and it returns the
time/magnitude/direction/probability estimate in IMAG as a four-digit code. It
also passes LINK on to the COMIN routine for comment input. The complexity
in this routine is necessitated by the need to recognize the code abbrevia-
tions in the input string. This is done by reading the operator reply in
Al format, locating the slashes and the end of the entry, then using ENCODE
to insert the characters into an A3 format which is then compared with the
legal abbreviations, If the input cannot be recognized, the program gives
the correct syntax and abbreviations to the operator for another try.

SUBROUTINE SORT(JI,ITYPE)

The purpose of SORT is to create an array of pointers to the entries
(IEN array) corresponding to alphabetical or numerical order of a selected
element of the IEN array. For instance, this routine is called by EST2 to
create a list of entries in order of attribute number. The INDEX array is
used for the 1ist of entries and the TEMP array is used as a sorting key.
Sorting is actually done by the library routine TSORT. Provision is made
for using a previously created order in INDEX to form the sorting array.
This provision has not been tested and is not used in the present program,
but it might be useful in sorting on a combination of elements in IEN.

SUBROUTINE ATOUT(JT) .

This routine displays the cause of entry JT in terms of the attribute
which was altered at a lower level as the result of a PEA or as a collected
entry. The correct format is chosen first determining if entry JT is a
collected entry (in which case IEN(JT,2)=9999), then, if it is not a
collected entry, determining if the entry pointed to by IEN(JT,2) is a PEA.

SUBROUTINE COMIN(LINK,NCNT,ISTOP)

The only way comments get into the ICOM array is through this routine,
except for the first comment which is the title of the case. It is called
with LINK pointing to the entry in IEN which is to be linked with the
comment. On return, NCNT equals the number of comments entered, and ISTOP
equals zero unless the word $STOP has been entered. Any number of comments
can be entered on one call to COMIN. The first are linked back to the pre-
ceding comment as described in Figure 11. Exit from this routine occurs '
only after a blank line or the word $STOP is entered.
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SUBROUTINE COMOUT(NC,NF)

This routine displays a comment NC and all succeeding comments accarding
to a format selected by NF. At the present time, only one format is provided.
Note that NC is modified by the routine.

SUBROUTINE SMRZE

This routine can d1sp1ay previous entries at the present level in two
different forms, with provision for adding more. The first action taken
is to call the SORT routine to sort the entries based on magnitude code.
The magnitude code is set up so that the resulting order will be: 1long
before short, high magnitude before low, increase before decrease, and
definite before probable.

, The two options presently available are 1=all attributes and 2=selected
attributes. Return from this routine is accomplished by selecting option O.
If option 1 is selected, N is cycled through all attributes by statements

80 and 90. The DO loop terminated by 94 is used to skip over values of

N for which no entries at the present level exist. If option 2 is selected,
the INUM routine is used to request the attribute number from the operator.

Statements from 110 to 140 output a header, then look through all of the
entries and print the cause, the estimation codes, and the comments for entries
at the present LEVEL and attribute N. ‘

UTILITY SUBROUTINE DESCRIPTIONS

RST(n)

This rout1ne is needed to ensure correct handling of input/output to the
conversational terminal. The convention is that writing is done to TAPE6 and
reading comes from TAPE5, although these files are equated in the main program
header. This routine is called when switching from a write to a read with n=6,
and end of file mark is written. This ensures that all characters are sent to
the terminal and the buffer is empty. After a read, rewinding tape 5 resets
the buffer. It might be possible to convert all I/0 operations to the UT CDC
routines called IOP, which handle this problem automatically.

INUM(n)
This routine reads a line from the terminal and tries to turn it into an

integer. If it cannot recognize all characters as either a blank or an 1nteger,
it will ask the operator to reenter.
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OO0 O

OO0 0O0

OO0

MAGSET (N)

This routine takes the input number, which is "magnitude" as stored in
IEN( ,5) in the form of a four-digit integer and turns it into an Al0 format
string containing time, magnitude, direction, and probability in abbreviated
form, or a message if N is zero.

CREATE(il . . . i7)

This routine creates a new entry in IEN and increments the counter NIEN.
It writes an error message and stops if NIEN exceeds the dimensions of IEN.

DBIO(n)

This routine is used exactly as used in SETUP; however, the data base read
(n=1) function is the only one used here. It reads the ESD matrix data base
into the NAME and ND matrices. It also reads and displays the data base title.

PROGRAM LISTING

PROGRAM EVAL(TAPEB,TAPF34TTY=1002,TaAPFS=TTY,TAPEG=TTY)
FSD ~aTRIX FILEs CASE FILF, SYSTEM UUTRIIT, OPERATNAR INPUT=4,PRINT=z6
EVAL USFS ECOLOGICAL SYYSSTEM FILES CRFATED BY SFTUP : )
TO AcgIST OPERATOR IN EVA{UATION OF A STINGLE SUR=ACTIVITY
TN A SINGLE ECOSYSTEM
L2 AT Y
COMMONZESD/NNAME ¢ NPEA JNAME (9094) NN (901950) o NTTYTLE (R)
NNAuE= NO, OF NAMES OF ATTRIBUTES
NPEa=z NOs OF PEA NAMES
NAMF (¢ ) = NAME STQRAGE
ND( y "= ESD MATRIX CREATED RY SETup
NTITIE = ESD SYSTEM NAME
COMMON/EXEC/NIENsNTCOMyLFVELsKSTATHS e ICTRL (10)
NIEN=NUMBER OF LEN ENTRIFS, nIcOM= NUMRFR OF COMMENTS
LEVE| =CURRENT LEVEL OF ANALYS KSTATUS=RECOVER STATUS
TCTR =M1SCs CONTROL VARIARLES USED IN STOP/RESTART
COMMON/ / TEN(40097)9100M(40099) s INNEX (400)

56



C IEN CONTAINS INDIVIDUAL DECISION ENTRIES aS FOLLOWS.
C 1EN( ,1)=LEVEL

(9]

OR 9999 IF A COLLECTED ENTRY LENn Tp THIS onE

=zATTRIBUTE OR pPEA NUMBER

MAGNITUDE &4 DIGTTS TIME/MAG/Pw0Oa/DIR
COMMENT POINTER TO ICOM AKRRAY

STATUS OF ENTRY a=D0 NOT FOLLNwW. :
1=MUST FOLLOwW 2= ALREADY FOLLOdED
3 = THIS ENTRY coLLECTED INTn ANOTHER
FRYY Feree 3

PROGaAM DESIGNER W,B. RROGDEN, JUNE? 1978

~N>N W

c
C
C
c
C
c
c
c
c
C
c
c

LYY 23
TMTEGER ANS (8) ¢yBLANK
NnaTA BLANK/10H
C INITTALIZE ARRAYS
nn 10 J=1+400
INDEX(J)=0
nn & Ks1le7
6 TFN(J9K)=0
N 10 K=1.9
10 1e0M(JeK)Y =0
€ INITTALIZE COUNTERS
MTEN=0
NTCOM=0
keTATUS=0
C READ TN ESD MATRIX
ealL DBIOC(1)
C NETEoMINE IF NEW ANALYSIS nR CONTINUATINN OF OLD rASE
40 WwolTE(6441)
41 FORMAT (#NEW OR OLD ANALYSLS 2%)
cALL RST(6).
aFAD(54943) ANS(1)
43 FARMAT(AA10) :
cALL RST(S)
TF (ANS (1) EQ IHNEW)GOTO 100 .
1F(ANS (1) ,EW,3HOLD)GOTO 60
GATO 40
C HERE T0 RECOVER OLD ANALYSTS FROM TAPE3 CASE FILF

&0 RFWIND 3
DFAD(3!61)NIEN NICnM-LFVFL.KSTATUS.(ICTRL(J).|-1.ln>
61 FORMAT(1415)
TF(FOF+3) 64468
64 WRITE(6465)
65 FORMAT (#NO CASE FILE FoUND-PLtAbE CHECK AGAIN*)
STOP
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68
70
71

T4
75

na 70 J=1eNIEN

RFAD(3,71) (IEN(J¢K) 1K= 147)
FORMAT (1515)

na 74 J=]sNICOM

EAD(3¢75) (ICOM(UrK) sikk=149)
FARMAT (17+3X48A10)

AFAN{IsT1) (INDEX{J) o =1 eMIFN)

C FINISHED READING CASE FILFE

85

87

90
91

WRITE (5¢85) NIENJNTCOM,LFVEL
FARMAT (## CASE FILE REAPs ENTRIES= #¢l4qe® COMMENTS=dosTaen| EVEL=#,

1 14 )

wPRITE(69BT) (ICOM(14K) K=249)
FARMAT (# TITLE OF CASF #4./.8A10)
6ATO(2004,3005,400990) 4kSTATUS
JNTTE(6491)

FARMAT (¢ THIS CASE FILF FINISHEL #)
STOP

C HERE wITH NEW ANALYSIS

100
101
103

105

110

o000 (9]

(9]

120

e Xel 0o

200

WRITE(64101)

FARMAT (# NEW ANALYSIS, ENTER TITLE®)
REAN(54103) (ICOM(1eJ) sd=2e9)

FARMAT (8A10)

eaLlL RST(S) :

WRITE(64105) (ICOM(10eJ) 4d=249)
FARMAT (% TITLE #4/,8A100/% OK2 YES/NO >#)
rALL RST(6)

RPFAN{S+103) ANS(1)

ratl RST(S)

1F (ANS (1) LEW,3HYES) 60TOI110

snTO0100

HERE wITH GOOD TITLE

NTCOM=]

TITLF waS ICOM(1 ) ALL FUTURE COMMENTS WILL BE anDED THRUUGH
cOMIs SUBROUTINE WHICH RETUKNS THE nNUMRFR OF [ INMES ADDER OR

caLL COMIN(LlyNgISTNP)
TF(N.EQ.D) 60T0120

HERE 1F COMMENTS ApDDED, LINKR TO TITLE MrtnED

TrOM(lel) =2
caLL PEA

T0 GFT PEA-ATTRIBUTE LINKS AND SET UP InNITTAL ENTRIES .

keTATUS=0

STl rENERATES BOTH SHORT AND LLONG tNTRTEﬂ FROM THE PEA<
RE~ENTRY FROM OLD ANALYSIS STARTS HERE

caLlL ESTI
K<eTATUS=(

C START OF MAJOR LOOP FOR Al LEVELS AROVF THE FIpST

LFVFL=1

CHodbpRoppattotpaddatpiatpty

c
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(e NaNel

o000

300 CALL SUMSTOP
XKSTATUS=Q

SUMSTNP SUMMARIZES PREVIOUS ATTRIBUTE CHANGES AND GIVE CHANCE TO STOP

NOW GFT INTERACTION POSSInILITIEs FROM £Sp MATRIX
NOLD=NIEN
eaLL INTRACT(9,LEVEL)
ENTRTFS WILL HWAVE STATus-o. FOR NOT EVAIUATED YET
LFVEL= = EVEL*]
1F (NOLD, EQ.NIEN)GOTOSQO
HERE 1F SOME NEW ENTRIES WFRE CREATED
NOW GFT OPERATORS EVALUATION
400 CALL EST2
KSTATUS=0
GOTO 300
MAJOR CYCLE GOES BaCK TO GUMQTOP
FPETI rYYY Ll s
HERE ANLY IF NO NEw ENTRIFS WERE CREATEN
500 «SsTATUS=4
WRITE(69501) LEVEL

501 FORMAT(# NO NEW ENTRIES AT LEVEL ®ras/% ANALYSIS STOPS®)

cALL STOPSTA
_STOP
END
UTILTITY SUBROUTINES FOR SeTUP AND OTHER PROGRAMS

SUBROUTINE RST(N)
THIS ROUTINE 15 NEEOED TO HANDLE INTERACTIVE I/O
1F(N.EQ.6) END FILE 5
RFWIND N
RFTURN
END
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SURROUTINE _INUM(1)
GFT A SINGLE INTEGER FROM INPUT A RFwIND INPUT

INTEGER A(10)4NC(1l0)
DATA (NC(K)9K=1y 10)/1H091H1 1H2-1H1.1H4,1H5.1H6 1H7.
1 1HRI1HG / ’
READ(Se7) (ALK} yK=1,10)
FARMAT (10Al)

1=0

no 20 K=1s10

1F(A(K) ,EQelH )GOTO020
P RLANKS

na 12 N=1,10

TF(ALK) ,EQeNCIN)IGOTOY4
CcONTINUE

C FRRO2 IF HEREs NON=NUMERIC

c 710
4
7
C SKI
12
13
14
20
C
c
C N=1
C WwRl

1

10
11

13
15

21

WRTITE(6013) (A(J) 9 =1,10)

FARMAT (& NON=NUMERIC TN #,10A)9*® RF-EnTERn)
CALL RST(6)

anT04

T=(1%10)+N=1

rONT INUE

QFTURN

FND

SIIRROUTINE DBIOQ(N)

RFADe N=z0 WRITE DATA RANK OUT TO TaPg8
rOMMON/ESD/NNAME ¢« NPEA 4 NAME (9034 ) 4NN (90 950) ¢ NTTITLF (R).
RFWIND 8 ‘

TF (NsEQ.1) ©OTO 100
TF

WRITE(64])

FARMAT (% ENTER MOD NUMREW, 10 CHAR max#)

caLL RST(6)

QFAD(5+5) NTITLE(8)

raLL RST(S) .
WOTTE(8¢5) (NTITLE(J) 9 =]1+8) s NNAME ¢ NPE A

FARMAT (RA109414)

nA 10 J=1,90

WRTITE(Be11) (NAME (oK) 4K=194) 9 IND(JaK) sK=1 gNNAME)
FARMAT (4A1095X,5011)

WOITE(6e13)

FARMAT (# WRITE®#)
WOTITE(6415) INTITLE (K) (K=14R) yNNAME ynPEA

FARMAT (# DATA BASE #4,,Ba10979% WITH #914,% ATTy PEA=#4T4)
WRITE(6421)

FARMAT (# REMEMBER TO SAVE NEW DATA nAgE#®)

raLL RST(6)

ReTURN

60



c
C
-C

HERE TO READ -

100 AFraAD(845) (NTITLE(J)oJ:l.B)iNNAMEcNPEA
_ TF(EOF+8)1024108 : o :

102 weRITE(6,103) ; :

103 FORMAT (# INVALID, NO DATA BASE®)

R STOP]

108 DN 110 U=1999 , : ‘

110 ner(s'llﬁ(NAME(JoK),x=1.a).(ND(J,K).K=1,N~AMF)
3 WRITE (69113)

113 FNRMAT (¢ READ#) "
WPITE(6’15)(NTITLE(K).K=]’8)1NNAME.NPEA
calt, RST¢(6) :
RFTURN
FND

SURROUTINE COMIN(LINK,NCNT.ISTOP)
GETS 1ISER COMMENTS, | Tnk FIRST COMMENTS To IEN, SUBSEQGUENT TO ICOUM

RETUoN NCNT=NUMBER QF COMMENTS ADDED
coMMON/EXEC/NIEN9NIC0M,LEVEL9KSTATUSvICTRL(10)
COMMON/ / IEN(400-7>.1COM(400,9>.INnEx(400>
INTEGER ANS(8) :

10 WRITE(6411)

11 FORMAT (# ENTER COMMENTS, TERMINATE wITH BLANK LINE #)
raLL RST(6) :
18TORP=0
NENT=0

NCNT 1S COUNT OF LINES ENTERED |

1S 3FAN(S917) (ANS (J) s y=1,a)

17 FORMAT (BA10D) _

CALL RST(S)

CHECK FOR BLANK LINE Op STOP
TF(ANS (1) .EQ,1 oM DRETURN
T1F (ANS (1) JEW.5HSSTOP) 50T0] 0

INSERT COMMENT
NTCOM=SNICOM+
NANTSNCNT+1
DO 30 J=2.9

30 YCOM(NICOM'J)=ANS(J~1)

LINK TEN OR ICOM Tp CURRENT COMMENT
TE(NCNT,EQ.1) IEN(LINK.G):NICOM
TF(NCNT.GTel) ICOM(NIOLD,])=NICOM
NTOLD=NICOM

) GnTN1S

100 1STOP=]

RFTURN
£ND
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SHBROUTINE PEA
chMON/ESD/NNAME,NPEA,NAME(90,4).Nn:90;50)qNTTTLF(R)

C THIS QURROUTINE GOgS THROuyGHT THE LIST oF POTENTTAL PEA#S IN THE ND MATRIX
C ASkIng THE OPERATOR IF THfF PeEa OCCURS :
rOMMON/EXEC/NIENJNICOMJLEVELsKSTATUSs ICTRL (10}
4 AAMMON/ /7 TEN(40097)41c0M(40099) ¢ INNEX(400)
CoRaun®upaspdbiappah ,
“RITE(6411) NPEA
11 FNRMAT (14+% POSSIBLE PFAS IN THIS ErOSYSTEM =,
N 100 N=19NPEA
IP=Gl =N
C PEA L_TST RUNS UP FROM BOTTAM OF NU MATRIX
20 WRITE(6+2)) (NAME (JUPsK) ¢K=]4s4%)
21 FARMAT(#DCES #,4al0e% AaCCUR2 YES/NO#)
CALL RST(6)
READ(5+23) NANS
23 FARMAT(A10)
TF (NANS L EQ e 3HYES)GOTO30
TF (NANS . EQe2HNO) GQTO1n0
GATN20
€ HERE WwITH PEA OCCURING., GFNERATE ENTRY
90 oLl CREATE(090+09JPens001)
C sTATi)g = MUST FOLLOW
C 0THERS ARE PRESET=p
100 onNTINUE
FOTITE(69103INIEN
103 FARMAT (T4+® INITIAL PEASH)
QF TURN
FND

<HRROUTINE EST)
C GETS 1SFR INPUT FROM LEVEL 1 CHANGES owntY
C WITH sTATUS SET=1, MUST FoLLOW
CAMMON/ZESD/NNAME s NPEAGMAME (9094) 4NN ¢90050) oNTTTLE (R)
rFOAOMMON/ZEXEC/NIENNICOM LFVELWKSTATUSs ICTRL (10
INTFGER ANS
COMMONZ / TEN(40097),100M(40009) 3 INNEX (400)
C“#Q#*b######%ﬁc**ﬂ##
TF(KSTATUSEQ.0)GOTO10n
¢ HERE mFSTART, RECALL LOOP PARAMETERS
10 JIPEASICTRL(1)
LPEA =ICTRL(2)
JA sICTRL{3)
6ATO200
C HERE NORMAL ENTRY,s SET uUp LONOPS
C aLL FNTRIES ARE PEAS AT THIS POINT
100 |LPFA=NIEN
JTPFA=]
Ja=t
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LOOP 10 HERE FOR PEAS
200 JP=TEN(JIPEAy4)
MODS auUG=6,»78 TO IMPROVE ssTOP
JP GTveES INDEX TO NAME AND ND ARRAYs JIPEA JUST rnu~TS
LOOP ~ONTROL FOR ATTRIBUTES IN ND MATRTY
300 TF(JALLENNAMEIGOTN3) A
FINIGHED PEAe MARK STATUS=FOLLOWED
TEN(JIPEA,T) =2
Ja=]
JIPFA=JIPEA+]
IF(JIPEALGT«LPEA)RETURN
C RECYrI E FOR MORE PEAS
AnTN200
C NOES THIS PEA AFFECT THIS aTTRIBUTE2
318 TP (NMD(JP,JA) (NE.D)GUTAZ2N
319 ax=yAe}
5NT0300
Cogtatonpnstaspadt®dnatobyny
C GET NeFRATOR OPINION Own SIGNIFICANCh _
220 WRITE(6+432]1) (NAME( JA4K) 1K= 1.4);(NAMF(JP.K).K~1.4);
321 FORMAT (# IS #434A10,/% SIGNIFILANTIY AFFtCTEn Y PFA #96A10)
CALL RST(6)
RFAD(54323) ANS
' 323 FARMAT(A)D)
calL RST(S)
IF (ANS EQ.SHESTOP) OTN4 0N
1F (ANSEQ.3IAYES) GOTNRODN
1F (ANSLEQ.2HNO) 6070319
WRITE (649325)
325 FNRMAT (# POSSIBLE ANSWERS= YES NO $STOP #)
BATO320 ‘
ChRatatpoantbanandtiadgiaity
¢ T0 Stap, TRANSFER LOOP PaARAMETERS TU ICTHL
"~ 400 TeTRLI1)=JIPEA
trTRL{2)=LPEA
TATRL(3Y=JUA
kgTATUS=]
caLlL STOPRPSTA
€ IF RETURN FROM STOPSTA, CONTINUE

le] (2 X Ne! (9]

)

aNTOL10
CHanutopppadtdanuadtdaasanad

C GENERATE SHORY ENTRY
S00 raLL CREATE()1sJIPEASO4JA«20009099)
WRTTE(6.511)
511 FARMAT (# SHORT TERM EFFECT#*)
call ENTEST(NIEN,ISTOPR)
TFIISTOP.GT+0)G60TO55)
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C GENERATE LONG ENTRY
calLL CREATE(19UIPEAYIN,UA+10009099)
WPITE(64521)
521 FARMAT (# LONG TERM EFFECT%)
caLL ENTEST(NIEN,ISTOP)
TF(ISTOP,GT+0)GOTOS5)
C 60 Bark FOR MORE ATTRIRUTFS
GNTN319
CHavadanantdnspatrityy
C HERE 70 STOP WITH LAST ENTRY PROSABLY TNVALID
550 MIFEN=NIEN=]
ArnT0400
FND

SIIRROUTINE SUMSTOP

€ sUMMaADIZE PROGRESS, PERMTTY STOPPINGs AND PERMIT MnDIFInATION

C TO EARLIER ENTRIES, WITH SUBSEQUENT TRT#ING OF RFSULTANT TREE
COMMON/EXEC/NIENeNTCOMGLFVEL KSTATHSIICTRL (10
CAMMON/ /7 ItN(400o7).tr0M(4oo,9>.INnExtaoo)

INTEGER ANSSLHIST(10)

CRadataspnddapanittte

C INITTALTIZE HISTOGRAM COUNTFKS
A 10 J=1410

10 1 HIST(J)=0

C COUNT ENTRIES/LEVELS
nO 20 J=1oNIEN
JP=TEN(Je1) *1

20 | HIST{JP)I=LHIST(JP) +1
WwRITE (6425) .
25 FNRMAT (# SUMMARY OF PROOGRESS SO Farw)
WDITE(6¢29) NIENJNICOM
29 FARMAT (I49% ENTRIESs COMMENTS= #,714)
no 49 J=osLEVEL
40 WPITE(6e41) JesLHIST(JUs+1)
41 FNARMAT(#LEVEL*yI301%44 PNTRIE5“>
100 wnITE(64101)
101 FARMAT (= PRESENT OrPTINNS &,/

0 = CONTINUE ANALY:TS»./

1 = OUTPUT SUMMaky nF | aST LevFL®e/

? = $STOP = SAVE CUPRENT CASL FliE#y/

3 = TRACE AND MODIFy®,/

*-

1
2
3
4
o]
*

- % % %

CHhunx
raLL RST(&)
cALL INUM(N)
Te (NaGT,3) LOTO100
TF(NeEQL0) RETURN

ANTO (200+30094009500,A00) 4N
C attoSuppnddenns)

200 CaAlLL SMRZE
C oUTPuT sUMMARY THIS LEVEL
fATOLO00
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Chatatpapnittanns

¢ sTOP
200 wcTATUS=2
caLL STOPSTA
6070 100
Chptadtuannnt® .
C TRACFE aND ALTER EARLIER
400 caLt TRACE
_ GnT0 100
CHusadagnnnh
C NDUMMy STATEMENTS
500 CONTINUE
«00 CONTINUE
700 STNPL
FND

SIRROUTINE INTRACT (NST,LFV)

C SEARcw aLL IEN FOR ENTRIES OF LEVEL LEV AND STATUS=] (MUST FOLLOW)
C aND RENFRATE NEXT HIGHER | EVEL ENTRIFS wITH STATUS SET=NST

FAMMON/ESD/NNAME s NPEA 4 MAME (9094} oND (90 950) yNTTTLE (R)
AOMMON/EXEC/NIENyNTCOM,LEVELKSTATUS TCTRL (10
rOMMON/ / IEN(40097)+41C0(40099) 4 INNEX(400)

c
CHgueépp
NTENT=NIEN
MeT=0 '

C NCT=cnUNT OF NEW ENTRIES GFNERATED
no 100 I=1eNIENT
TE(IEN(TIs1) eNE.LEV) G6OTO0100
TF(IEN(I+7)«NE,1)6G0TO100
§TATile=) = MUST FOLLOW
HERE wITH ENTRY
N=TFN(I+4)
N=NAmg INDEX
nn RO J=19NNAME »
LOOK FOR INTERACTING ATTRIRUTES
1F (ND{NyJ) e EQe0)GOTOARD
HERE wITH INTERACTION FOUND
CREATF NEW ENTRY
FALL CREATE(LEV+19Ten,JosnsneNST) -
€ SET LFVELIPRECEDING SERIAI NO, NAMEs STATyS
NCT=NCT+1
60 cONTINUE
C SET STATUS OF GENERATING FMTrY=2 ZFOLL0<EDZ
TEN(Is7)=2
100 oANTINUE
C TEMP MESSAGE
WRITE(64111INCTLEYVINST

o O OO0

(g X e

111 FARMAT (I49% NEW ENTRIFS GENERATED nNiE TO LEVEIL #sl4e# STaT=#

1 14 )
RETURN
FAaD
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. SURROUTINE ENTEST(JUENT,1STOP)
€ A ROUTINE TO OVERSEE AQUISITTION OF MaGNTTUDE ESTIMATE FOR
C ENTRY JENT, ISTOP IS USED TO STOP ANALYSIS ABNORMALLY
Chavunfonpann , ,
COMMON/ESD/NNAME yNPEA 4 NAME (90+4) 4NN (90950) yNTTTLE (R)
COMMON/ZEXEC/NIENINICOMLFVEL+KSTATUSYICTRL(10)
COMMON/ /7 TEN(40097)9TCOM(40099) 3 INNEX(400)
, IMTEGER ANS
ChannRopssattse
C FIRST NISPLAY INTERACTION
JNAMESTEN(JENT,4)
JOAUSE=TEN(JENT s 2)
JVFV=IEN(JENT 1)
.JMA(;:O
1F (JUCAUSE «LT4999) UMAG=TEN ( JCAUSE ,5)
CALL MAGSET (JMAG)
C UMAG 7S Al0 MAGNITUDE
JENAM=D
TF (JCAUSE «LT4999) JCNAM=TEN (JCAUSE 4 4)
CAUSF SFRIAL NUMBER MAY BF 9999 TO INDICATE A COL{ ECTEN ENTRY ‘
OTHERWISE JCNAM IS THE NAMFE 0OF THE ATTRYBUTE IN TWE CAUSE ENTRY

A0

100 wRITE(64,101) (NAME (UNAME 9K ) 4Km]04) 4 JLEVY '

101 FORMAT (¢ EVALUATE CHANGE IN ®94A)ne# LEVEL o,729% DUE To®)

, TF (JCNAM,EQe0)IWRITE (64103)

103 FORMAT(# TOTAL EFFECTS AT THIS LEVEL +#)
TF(JCNAM,GT«0)WRITE(64105) (NAME (UCNAMGK) 9K=144) s JMAG

105 FORMAT(2X9s4AR104% = ®,410) ‘

CAlLL GETMC (ISTOP,JENT, TMAG)
C CHECk I1STOP, THEN FILL MAGNITUDE
TF(ISTOP,NE«O) RETURN
TEN(JENT¢5) =IMAG
C NOW NFTERMINE IF ENTRY IS TO RE FOLLOWEN
200 weITE(64,201)
201 FaRMAT (# SHOULD THIS gEnTRY BE FULLaWER> #)
rALL RST(6)
210 PFADI(S59211) ANS
cAalLL RST(S)
211 FNARMAT (A}D)
eaLL RST(5)
IF (ANS.EQe3HYES)GOTO220
TE (ANSEQ.2HNO)IGOT0Z230n
TF(ANSEQ.SHESTOP) I1SToP=)
TE (ANS+EQ.SHESTOP) RETURN
WRITE(64,215) ANS
7?15 FORMAT(A10*® NOT RECOGNIZEDs YES QR NO*®)
aaTN200
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e Xe Rwl

[g]

OO

(]

220 TFN(JENT,7)=]
MUST FOLLOM
RFTURN
230 TFN(JENT,7)=0
no Notv FOLLOW
RFTURN
END

SIIRROUTINE MAGSET (UMAG)
RETUGN AL10 FORMAT MAGNITunF FOR ENTNY JOAUSE

COR B aNK IF JCAUSE,.GT.999 (COLLECTED FNTRY)

FOLLOWING ARE DEFINED IN 6FTMC
CAMMON/MAGWUS/TIT {32 TM(10)ID(3),IP14)
SEPARATE INDEXES
TE(UMAG . EQe0)BOTO2n
asJMAG/1000
Je= (JMAG=(J3®1000))Y /100
J1=(JIMAG-(J3®1000) ~(gpe100)1) /710
ARmJMAG=(J3*1000) = (J2#100)=lJl*ln)

rutODEthalb.JMAG)1T<J2+1),IH(Je+1).In(d1.1).IP(Jo.ll

15 FOARMAT (A3¢A34A24A2)
RFTURN

20 MAG=10HNOT EVAL,
RETURN
FND

SHRROUTINE GETMC(ISTOPR,LINKs IMAG)

ISTAp USED TO SIGNAL INPUT NF $STOP [OMMAND, ISTAP=1 STOP,

LIk 18 POINTER TO IEM ENTKRY

MAG 1S RETURNEU WITH 4 DIgIT MAGNITUDE, £TC. Cone
COMMON/EXEC/NIENNTCOM,LEVEL oKSTATUSY ICTRL (10
raMMON/ 7/ TEN{40097) 9 TCOM{40099) o INNEX (400}

INTEGER TIME MAG,DIR,PPOH

CAMMON/MAGHDS/TIME (3) 4MAG(10) 9DIR(3) +PROB (4)
SYMHA; S TO RECOUNIZE

NaTA (TIME(J)2U=193)/3H  ¢3HLO ¢3HSH /

NATAIMAG(J) o U=1453/3H ¢ 3HMY 2 3HMe  , 3HMT | 3MM6

NATA(MAG(J) 2J=6410)/3HMS 5 3HMG 2 3HM (3HM2 |, 34M]

NaTA {DIR(J) sU=1431/73H s3H]  s3HD 7

NATA (PROBUJ) s Jalved) /3K + IRDF 4 3=PR 2 3HPO 7/
NOTE nRNER GIVES SORT PRIARITY WITH } FIRST» ETC.

/
/



TNTEGER LN(20) 4ISL (4),ANS(4)
ISTORP=90

2 YRITE(6+3)

3 FARMAT(# ENTER EFFECT FSTIMATE®)
CALL RST(6)
QFAN(595) (LN(K) oK=1970)

5 FARMAT (20A1)

CAlLL RST(S5)
CHECKk FOR $STNP
TE(LN(L) JFAs1HSIGOTOY MO
MOW | NCATE SLASHES, FOoM quOuLND BE TIMFE/MAG/DIR/PuOR
TrSL=0
N 10 J=1+20
TE(ILN(J) .NECIH/)GOTO1 1
TASL=ICSL+]
1eL (ICSL)Y=J
10 rANTINUE
IF NnT 3 SLASHESs FRRORQ
TF(ICSLNF«3)GOTO1Nn0
SET 1 AST MARKER
TeL (4)=1SL(3)+3
NOW FNCODE FROM LN INTn aANng
1=
NN 20 Ks)le4
NaTSL(K)Y =d
Te=T5L(K) =1
EMCODE(NG21 o ANS(K) ) (LN(LY yL=JeId)
20 1=7sL(K)+}
21 FARMAT(31nal)
NOW Ty TO MaTCH
CHECK FOR VALTULITY, TI4E FIRST
nA 40 Jzle3 ,
TF(ANS (1) JEULTIME (1)) nBOT04S
40 roNTINUE .
anT0100
45 NTIME=J=]
~HECKk MAGNITUDE
DA 50 Jz=lelU
TF(ANS(?) JEW.MAG (J)) 6NTHGS
50 rnonTINUE
AATNL00

55  MMAUSJ=]
CHECx DIRECTION
N A0 J=1.3
TF(ANS(B) 'EUQUIR(\J))G()TU(,S
60 ranTINUE
anTnloo
65 “NIR=J=)
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C CHECx PROBABILITY
nQ T0 J=1"
TFIANS (4) sEW,PROB(4)) GcOTOTS
70 CONTINUE ‘
5070100
7S MPROBEJ-)
6nT0l120
C HERE T0 WRITE OUT vaLIn EMYRIES
100 WRITE(64101) (TIME(J) 4 =1e3) , o
101 FARMAT(# INPUT FoRM IS= TIME/MAL/N13/PROB #,8 TIME CAN RE #
1 74a3) _ '
RITE(64103).(MAG (J) s g=1e10) ’
103 FNARMAT (# MAGNITUDE *410A7)
wRITE (64105) (DIR(JY s U=191)
105 FarMAT (% DIRKECTION ®,383)
WRITE(64107) (PROR(J) 4 y=1.4)
107 FORMAT (# PRUBARILITY 84,443)
o GnToz
C WERE wITH vapL1D MAGNITUDE FSTIMATE
120 YMAG=11000“NTIME)*(loo*NMAG)+(10uN01R)¢NPnop
calL COM]N(LINK.NCNT.ysTnP)
C 1STOe=1 IF $STOP ENTERED
RETURN .
CRasaPtaanntrttasesn
C HERE tF $STOP ENTERED
C*Q{#Qﬂ'*“*‘_ﬁﬁbﬁﬁ
1ono 1570P=1
RFETURN _ . . .
C CALLING PROGRAM WILL THEN CALL STOPSTA wITH APPRAPRIATF PARAMETENS
ALY ,

-~ SURROUTINE STOPSTA
C STORF CASE FILE WITH KSTATUS INDICATING CALLING SIIBROUTINE
C AIVES QPERATOR OPTION oF STOPING UK CONTINUEING '
CnMMON/EXEC/NIENoNICOM.LFVEL:RSTATHQ!TCTRL(ln)
COMMONZ 7 IEN(400v7)jICOM(400o9)'INnEX(40n)
TMTEGER ANS
gﬁgua#u¢*§u*§¢§§ﬂ*¢¢gnyﬁ
C .
OFWIND 3 '
C WRITE MAIN CONTROL VARTARLES
WQITE(3;21)NIENQNICOM.LEVEL,K&TATUQ.(]CTRL(J),Jz],]nY
21 FARMAT (1415)
no 30 J=1,NIEN
30 WoTTE(3431) (IEN(JsK) yx=1,7)
31 FARMAT (915!
NN 40 J=)eNICOM
40 WRPITE(3441) (ICOM(JyK) ,w=1,9)
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41 FNARMAT (I7+43X48A1N)
WPITE (34511 CINDEX () o y=1NIEN)
51 FARMAT(1515H)
C atsfappatsd
WRITE(6s61)NIENSNICOM
61 FARMAT (# CASE FILE WRTTTFNe ENTRTIFG=#,Tase CNuMENTSE «.14)
AOTTE(6463) (ICOM(]L,J) 4 J=749)
#3 EARMAT (# TITLE= #+8A10)
WDITE (6+68) LEVELIKSTATUN
65 FARMAT (# LEVEL=%4lae# cTaTiS=Rely)
70 «oITE(6471) ' I :
71 FORMAT(# DU YOU WAuT Tn cONTINUE WITH ANALY§I¢ 2 YrS/wH»)'
rfal L RST (&) :
AFAN(S5eT73) ANS
73 FnrRMAT(A]10)
ALl RST(S)
'F(ﬂNSQEQQeHNU) STQP
TE(ANS<FQ.INYES) KETuen
anTONT70
[ Xp}

SHRRUUTINE EST?
C a RONTINE TO GET MAGNITUNF ESTIMATEDS aANN rUNTROL POLLPPTION
C OF CHaANGES o DISPLAY OF PRFVIOIS CHANGFRs FETC
CRadntannsi v
COMMONZESD/NNAME ¢ NPEAGJMAVEF (9004) sNNIYNeS0) oNTITLE ()
CAMMONZEXEC/NIENGNICOM LFVFLoRSTATOSy TCTRL (1)
FOMMONZ / TEN{40097) o 100~(40099) s INDEX (400)
INTEGER ANS
Copteptranpnpirss
C CHECK TF A RE=3START
Te(KkSTATUS0T.n)BUTULI AN
10 “'A=0
MTENQOLND=NIEN
caLl SORT(490) ,
SORT TRNNEX ARRAY BY ATTRIRUTE NUMHER, nFrw START
anTN200 ' ’
RFSTanT USES nLU INDEX ArmaY To AVUID e NFUSTON wTTH MFWLY rREATth
COLLFATFD ENTRIES
RFESTaAnT
100 NA=TCTRL(Y)
MTENOLD=ICTRL (2)
€ NOTE o« NIENOLD 1S NEEDFU RFCAUSE COLLERTINN OF FMTRIFS WTLL CREAIF
C NEW FnTRIES DURING RUNMING OF ESTZ2s THIR FOULING 1P TWF =230 LOOP
[ L X LETTRL LL L2 . . .
C 1LOOP r~oNTROLs FOR ALL ENTRTER
200 taz=NA+]
TE(NALGT  NNAME) RETURN
1START=)
TI AST=(0
nA 220 Jzl1eNIENOLD

e NeNe! O
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C FOR At L ENTRIESe LOCATE STaRT aND LAST nF 1EN FOR NA
JTEMP=INDEX (J)
IMAME=TEN (JTEMP,4)
IF (JNAME LT oNA) ISTART=z ¢+
TF (UNAME JEWeNAYLILAST=y
220 oANTINUE
C ANY ENTRIES THIS ATTRIRUTE>
TF(1LAST,EQe0)GOTO200
C cOUNT gNTRIES WITH Na wHIcH HAVE NOT ReeN EVALUATFD AT THIS LEVEL
JeT=JSHORT=JLONG=0
C JUCT 18 cOUNT OF ENTRIES AT THIS LEVEL n0T EVAL, YFT
C JSHUBT A JLONG COUNT CaliSFs OF ALL ENTRTES AT TH1< LEVELs Na
no 230 J=T1START,ILAST
JTY=INDEX (J)
TE(TEN(JTs 1) JNELLEVEL)ROTO230
JrAUSE=IEN(JT s 2) . .
TF(TEN(JCAUSES) (6T41999) JSHORT=SHURT+]
1F (TEN(JCAUSEs5) 4LT41009) JLONG=JLONG]
TE(TEN(JITT) aEQe9) JCT=0UCT+1
230 cnNTINUE
1 (JCT.EQ.0)G0T0200
C#u#a#§u¢¢nbo§¢¢**##n#
C HERE wITH AT LEAST ONE UNFVALUATED CHANGE IN ATTRYBUTE Lm
€ IN EaTRIES POINTED TO /Y INDES(ISTAKT) <INDEX (1] AST)
72640 WBTTE (69241) (NAME (NAyK)sr=194)
241 EARMAT (# PREVIOUS CHANGES AFFECTING # 4A10)
nn 250 J=ISTART.ILAST
JT=INDEX (J)

e (TEN(JTv1) oL ToLEVEL) CALL ATOUT(yT)
250 CANTINUE
€ NOW | nok AT PRESENT LEVEL
WOTTE(69255) (NAME (NAyKk) yK=194)
265 enRMAT(+ AT PRESENT LFEVEL #eGAlO% 1S CHANGFn BY#)
eaLlL RST(6)
na 260 J=ISTART.ILAST
AT=INDEX (J) ‘
TE(TEN(JTe 1) «EQ.LEVELY CALL ATOUT(UT)
260 CONTINUE
C NOW AFT EVALUATION FOR ALL LFVEL=PRESEMT AND NOT FVAL
an 280 U= ISTARTSTLAST
AT=INDEX (J) ' '
IF((IEN(JTol).NE.LEVE[).nR (IEN(JT, 7)), Nt.9>) s0TO2540
~aLL ENTEST(JT,ISTnR)
1 (1STOP,.GT«0)GOTORDD
2RO CANTINUE
CG§§¢¢44§uﬂﬁﬁﬁﬁa#”¢§u*§
C FINIGHEN WITH ESTIMATES For THIS ATIRIRNTE



C IF MnoF THAN ONE ENTRY, A4 COMBINED ENTRY CAN BE ﬁﬁNERATF”

300 TF(JCT.LE.1)GOTO20n
TF((JSHORTeLEL1) JAND, (ULNGaLEC1))RATN200
302 WRTTE(64303)JCTs (NAME (MAK) eK=1194)

203 FARMAT(#N0 YOU WISH Tn CoMgINE THE ¢FFECTS oF TnE

1 # AFFECTINO #,4A10)
raLL RST(s)
210 DFAN(S9311)ANS
311 FARMAT (A1N)
CALL RST(S)
TE(ANSFQ.2HND)YGOTnpnn
TE(ANSFEQeONESTOR) BUTNAADG
TE(ANS.FQe3NYES)GOTOR2N
WHITE(64313)
113 FnNRMAT (% YES OR NO OR aSTOR#H)
ral L RST(R)
5nTN310
CHutirttapupitritis
C HERE TN CONSOLIUVATE FNTPIFQ
C rHELK SHORT FIRST
120 TR (JSHORT.LEL1YGNTNS0n
400 4nTTE(6.401)
4n] FARMAT (* FOR SHORT TImrF =FRIOU2 YFS/Nn®)
FALL RST(A)
EEAN (S 9311 ) ANS
rFALL RST(R)
T (ANSLEN. 3nvc9)10r041p
TE(ANS S FQ2HNOYGNTO5Nn
TE(ANS ¢ FROMABSTCR)I 30TARGN
~nT0400
410 ~ALl CREATE(LEVEL»999Q 4,1 ,NA9 Q90943
C NOW | AKEL ALL SNMORT ENTKRIFS
an 420 J=T1STARTWILAST
IT=TADEX (J)
TE(TEN(JT el ) e NEJLEVEL)AUT0420 -
TE{TENT{UT«2) eLT41999)a0T1420

C DEMATNDFER ARE SHORT AT THye LEVEL AND Twls ATTRYIROTE

TeEn(JTe3) =NLEN
TEN(JT97)=3
420 roNTINUE
raLL ENTESTANIEN,ISTOR)
TE(1STOP,GT0)GOTOA(D
CHottatgans
C NOW FOKR LUNG FNIRIES
SN0 TFL{JLUNG.LES1)GUTUR D
an2 «oITE(64503)
803 FaRMAT(# FUR LONG TIMF PeRIOD2 YFS/nU #)
rALL RST(A) ‘
SEAR(S,311)ANS

72
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w

ca L RST(S)

1F (ANSEQ4IHYES)GOTOS1 0

1F (ANSLEQ.2HNOY GUTU2an

1F (ANSLEQ.SHESTOP) GOTO&NN

AAT0502

810 caLL CREATE(LEVEL»9999, 04NA»03099)

C NOW | aRFL ALL LUNG ENTRIFS :
nn 820 J=TSTART,ILAST
AT=INDEX (J)
TFITEN(JT 1) oNELLEVEL)YGOTOS20
IF(TEN(JT¢5) «6T.1999)6nT0S20

C HERE wITH LONG AT THIS LFVFL
TEN(JTy3)=NIEN
1EM(JTe7)=3

S20 rnnTINUE

raLl ENTEST(NIEN,ISTOPR)
IF(1STOP,GT«0)GATOROQ
anTnN2no

CHpvastyrnpnd

C HERE T0 STOP

00 waTATUS=3

raA=NA=]

C HAVE 70 BACK UP ONE (SEE | .TNF 200)
TeTRL (1) =NA
TeTRL(2)=NIENOLD
CALL STOPSTA

C IF [T pETURNS, CONTINUE
anT0200
Fan

SHRROUTINE ATOUT (JT)

C Tn Drep| AY THE CAUSE OF ENTRY JT -
rAMMON/ZEXEC/NIENsNTCOM, LEVFL;KSTATUC.]CTRL(]O\
f”“”ON/FSU’NNAMﬁvNPEAvNA~E<90v4)oan9n-50).mTrTLE(a)
FAMMON/ / ItN(40097)-I(UN(40099).IMﬁEx(400)

Chutabsapnidaatan .
Jr=TENLJUT«2)

MAGSTEN(JT95)
ralLl MAGSET (UMAG)
TE(JCB6T.9000) GOTnlnon

C HFRE MOT A COLLECTED ENTRY
IrnAM=TEN(JC4)

TF (JCNAM,GT «NNAME) GOTNRD

¢ HERE TF NORMAL ATTRIBUTE
deMAGSTIEN(JCeH)
CALL MAGSFT (JCMAG)



C REAUY T0O PRINT NAME ANN MAGNITIIDE
ARTITE(6921) (NAME (JCNAM LK) oK= 1.4)-JPVAG’JMAG.JT
21 FARMAT(4A109 X9 AN CAIISFS #4Al04T )
QFTHIRN
C HERE PEA
60 “RITE(6s61) (NAME (JONAM K oK=]94) 4 JMAG
61 ENRMAT (#PFA $#9408104% CpUKFS #¢Aln)
AFTURN
C HERE cOLLECTFED ENTRY
100 «21TE(6410L) JUMAGYTEN({JT 1) : -
101 FrpMAT(# CULLECTED EFFECTS AT PREVTINUS LEVEL FAUSES #ea10e#®
1 .13%) _
RETUKN
Fap

SHRRUUTINE SORT(JIJITYPE)
1T=Cr MmN OF TEN MATRIX Tn USF IN HEORNFRING INNFX
TF [TvPF=0 SET INDFX=1,244N1FN  ELSE LFAVE ALONF
rOMMON/EXFC/NIENSNTCOMLFVELoaKSTATUSeICTRL (110)
FAMMON/ / TEN(4N097) a TCO“(40099) s INNEX (400)
TMYFGBER TFMF (400))
TFA(TTYPELGTen)GCTOL
C IF nNav n USE PREVIOUS nRNDFR N LOADING TEMP (EXPFOIMENTAL)
10 Jz=]1eNIEN :
10 TemMP{J)=TFEN(Dsg)*1 000+
C THIS vFCcTIOR wILL BF SOnT wry
nn 20 J=1eN1EN
20 TMPEX (D) =J
C TINDEY VECTOR IS MOVED ALONG ~ITH KEY Ky TQORT
IN rall TSORTINIENGTEYP (1) e INDEX (1))
e TURN
40 Hn 80 J=1sNLEN
AT=THRLDEX (J)
50 rcMD(J)‘IFN(Jrqu)?lﬂﬂP+l
anT030
Enbh

o0
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SHRROUTINE CREATE (1147120130100 15,16,17)

C CREATFS NEW ENTRY IN IFN

20

c 710

COMMON/EXEC/NTIEN NTCOM,LEVEL sKSTATHS s 1CTRL (11
COMMON/ / TEN(40099) 4 TCOM(40099) s TNOEX (400)
MYENSNIENS]

IE(NIENLLT«201)G0T020n

WOITE(6e1INLEN

FARMAT (# ENTRY aRRAY { TM1T OF #9T4a4% HAS REFN EXCEENEL®)
STOP ' _
TEN(NIEN,1) =11

TEN(NIEN,P) =1

TEN(NIEN,3) =13

TEN(NIEN,4)=]0

TFN(NIENGS) =TS

TEN(NIEN.R) =16

TEN(NIENGTI=TT

RETURN

D

SIHRROUTINE SMRZE
SIMMARIZE RESULTS AT THF ~RESENT LFVEL
CﬂMMUN/EXEC/NIEN!NTCOM,LEVFL,I\SIATHC,]CTQL(]n)
rAMMON/ZESD/ NNAME s nPEACNOMELQUI4) « N {0950 ) ¢ NTITLE (8)
CAMMON/ 7 TEN(40097)a1C0% (40099) ¢ INDEX(400)

TMTEGER ANS

CHavndapppistetanihth

C sSTue CAUSES RETURN TU CaL1ivG PRULKAM
C NOW <nRT IEN RY MAGNITUDE cONES WHICH <scTg ORNER nF QUTHUT

c

20

ralt, SORT(590)

WOTTE (6421)

21 FARMAT (% OPTTONS AwEs#/8 312 ALL ATTRTRUTES #

1 /% 2= INDIVIDUAL SELFCTON®
1 7% = CONTINUE AMALYST S
2
FALL RST(A)
At INUMITIYPE)
TF(TTYPEJLE+O)RETURN
TE(TTYPELEQ«2)G0TO10p
TFITTYPE,EWe]l)GOTORD
rATN20
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CHavrtpppatbnssadiadasadaany
C 1 00OP ~ONTROL FOR ALL ATYRTRUTES
80 =0
90 rim=N+l
TE(NGT MNNAME)RETURN
na Q4 Jz=1sNIEN
TE(TEN(Js1) e NELLEVEL)GNTNO4
Tf(TEN(‘J,[b) EQN)YBOTOYTYN
C TO AunIn PRINTING HEADKFKR FoR ATTRIBUTES w1TH NO CuANGES
94 ronNTINUFE
“ATOY0
100 ~pITE(6+4101)
1M1 FARMAT(#® ENTER NUMaER nf- ATTRIBUTE ~K 0 T0 nurTe)
rall. RST(A)
capl INUM(N)
TE(NSJLE O RETURN
TF(NLEJNNAME)GOTU] 10
WpITE (64103) NNaMbk
103 FARMAT(#ATTRIGUTE nUMRFRS FROM | =#.12)
aATN100
110 =oTTE(64111) (NAME (MoK ) oK=)e4) oLEVEL
111 FARMAT (#ATTRIBUTE #ss4a104/% IS ALTE2EN AT LEVEL# 4% 4y¥#)
C L ONK THROUGHIFN IN ORDFR nfF SORTy SELEAT ONLY 2yz ALTERATIONS
nn 140 J=1eNIEN
AT=TNDEX (J)
TE(TEN(JUT a4 ) JNELN)GOTOY 4N
TE(TEN(JUTe 1) oNELLEVEL)YRUTO140
eat ATOUT(JT)
droMsIEN(JT96)
1e (JCOMERV)IGNTN140
. eall CoMmouT (UCom, 1)
C WRITe CNMMENTS USING Fokmat
140 rAnTINUE .
TE(TTYPELFWe21GOTUY0O0
TE(TTYPE E@el)GOTVGQD
C FLSE rFRRUR

ATOP]
Fa
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SHRROUTINE COMOUT (NC4NF) ‘

C NUTPUT COMMENT NC AND aLL FOLLOWING COMMENTS IN FNRMAT MF
ﬂnMMON/EXEC/NIENcNICOM,LEVELgRSTATHQ9ICTRL(lng
COMMON/ / TENT40097) 9 TCOM(40099) o TNNEX (400)

C CHECk RANGE oF NC

10 TF((NCJLELO) ORW (NCLGT NTCAM) )BUTOY RO

C AHECK FORMAT IN RANGE
TF(NFWNEL.1)G0T0100

C ADD MNRE LATER
MRTTE(69]1) (LCOM(NC,K) ok=7,9)

Ne=TCOM(NCe l)
TF(NCLEQ.0)RETURN

C AFTE® | aST CONNECTED COMMENT

' "OT0L0 ‘

C NOW FORMATS

1 FARMAT (BA10)
C FRRUR
100 “PITE(6+101)NCoNF
101 FARMAT (# PRUBLEM IN CoMOUT, NCINF=#,2715)
WETURN

Y]]

SHRROUTINE _TRACE '
C 7O ToacF THE EFFECTS _OF REMOVING AN FNToY
C
C”MMUN/ESD/NNAMEoNPEA.NAME(90o4),Nn(9n.50),NTTTLE(q)
FOMMON/STAK/ TSPy ISTRKMX 4 ISTK (200)
COMMON/EXEC/NIENGNTCOMyLEVELyAnSTATIISs TCTRL (1 0)
COMMON/ 7 LEN(40057),TCUM(40099) s INREX (400)
Chaovadpopatisapartatya
C FIRST GFT NUMBER OF CAUSITIVF ENTRY
10 WweTTE(6+s11)NIEN
11 FARMAT (# ENTER NUMARER OF ENTRY 10 9FMOVE #,74,% mMaxs)
raLL RST(6)
FALL INUMINCAUSE)
TE((NCAUSEebE 1) JAMD , (NCAUSECLENTE~) )GOTO1 AN
20 “RITE{(6+21)NCAYSF
21 FORMAT (8 NUMBER #9T7444 OUT OF RANGE #,
HETILIRN
Chunatapnpattatanittaas
100 «“n1TE(6,101)NCAUSE
101 FARMAT (# ENTRY NUMRER #475)
rALL ATOUT(NCAUSE)
M=TFNINCAUSE s 4)
WOTTE(Bs1NS) (NAME (NeK) gK=] 94 )
105 FARMAT (# IN #44A10)
110 ~pITE(64111)
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c

111 FNARMAT (# CORRECT2 =)
eaLL RST(4)
RFAN{S9113) ANS
113 FARMAT(RAL10Q)
CALL RST(S)
TF(ANS.EQ.3AYESIGUTO18N
TF(ANSLER.2HND)YGOTn10
TF (ANS«NELOHESTOP) GOTNYI 1N
HERE To STOP, RETURN T STOPSTA
AFETYRN

C#ae# HeofF WITH CORRECT NUMRER

e Nel

c
c

150 t rAUSE=TEN (NCAUSEY)
TF(LCAUSE.LTLLEVELYGOTRZ20D

HERE WwITH ENTRY ON PRESENT L#VFELs MUPIFY NIRECT) Y
rall. ENTEST(NCAUSE . ISTNP)
RETURN

HFRE mONRIFICATIUN MUST BF TRACFD

200 wITE(Ae2nl)LCAUSE

201 FARMAT (¥ FENTRY AT [EVFL%®.14)

STACK CAUSE FNTHY
Tep=1
1<Tr {ISP) =NCAUSE

START NF MAIN LUOP, TAKE TNk ENTRY UN STACK

AND AfFT ALL DEPENDENT ENTRTES STACKEN

P20 ti=T1STK(ISP)
ral L STACK{INGNCT)

IF any WERE FOUNDs CONTINUF STACKLING
TE(NCTLNELO)GUTORZn

1F HroF, ENTRY UN STACK TOr HAS NU UFRF4DENT ENTRTES

230 0L =IEN(Ns3)

ENTRY MAY HAVF BEEN COLLEFTEU. IF SUs FOLLOW COLLFCTED FMIwRY
TE(NCOL EQS0)GOTN2S0

HERE, FOINTS TU A COLLFCTFN ENTRY WRTCH CaN BE PLACED an STACK
Tep=1SP+]
TRTR (ISP)=NCOL

RELA2L F ANY ENTRIES POINTTIMG To THIS cni LFCTED nne
NN P4 J=leNIEN
TELTEN(Js3) o NEJNCD I ROTO 40
TeEn(Je3) =0
TENI(JeT) =1

STATHIS=MUST FOLLOW

240 CONTINUF

NOW «TarK ENTRIES NDUE TO crLLFATEL ENTRY
HnaTN220

CHunstonpnsddnss
C HERE wITH ENTRY WHICH FOR SUSE DOES NOT 30 ANYWRFOF

280 =1STK(TSP)
nn 2ol K=le/

260 TEN(NsK)=0
1ep=]ISP=-]
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s XoNe) O

(e XeNaX

(@]

1S STack FINALLY EMPTY>
TF(ISP.GT.0)GOTO22n
HERE AFTER ALL VEPENDENT FNTRIFS HAVE RFEN REMovfn OR QFLAHFLED
INCLUNTING NCAUSE NOW COLLAPSF TEN ARRAY AND . RECOVFR SPaCF _
SEARAH FOR ZERO ENTRIES, STAkTING WIithH ~NCAUSE : :
|.NC=NCAUSE=~1
00 LACc=L0C+]
TF(LOC+GT NIENIGOTNGap
TF(TEN(LOCY4) «NE,. 0)G0OTN300 o : =
HERE | 0€ POINTS TO ZER0 FNTRY LE.NIEN WUNT FOR NEXT FILLED ENTRY
MRTIL=LOC - '
310 MFILENFIL+]
TE(NFILLGTeNIENYGOTO4nN
TF(IEN(NFIL24) ,EQen)GNTO3]0
HERE MFTL = NEXT FILLEN ENTRY
WE Wty MOVE NFIL TO LOC, RESETING ALL wEFERENrF§
NEPENATING ON WHETHER NFIL 1S A coLLtcTFn FNTRY
TE(TEN(NFILY3) JNEe)GNTO3I30
HERE NOT A COLL&CTEU ErIRY
AN 20 J=1eNIEN
CHANGRE ALL REF FROM NFIL Tn LOC
TF(TEN(Js?) eEQ, NFIL)IFN(J,?)-LUL
270 cANTINUE
fATN340
CHANGE COLLECTED ENTRY REF
330 nn 336 J=L.UCINIEN
TE(TEN(Je3) eEW NFIL)IFN(.143) =L0C
36 £ANTINUE
NOW “nvE ENTRY
340 DN 344 K=19T
"TEN(LOCWK)=L1EN(NFIL yK)
4 TEN(NFILWK)=D
GNATN300

Clustndtapputrdniny

c

HERE AFTER LOC VR NFIL EXCFENS NIENS HOnT DOWNNAQH FOR Nltd
400 MTENSNIEN+]
410 NTEN=ENIEN=-]
TF(NIEN.LF«U)STOP3
GROSS FRKOR
TFL{TEN(NIFEN®4) ,EQe0}GOTOGY D
I.FVFL=LCAUSEt
wWOITE (69433 LEVELYMIEN
433 FNRMAT (2 WILL RESTART AT LEVEL=®,173,% TUTAL FMTRIbQ- .Ia)
DETHRN
X))
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SURROUTINE STACK (KSeNAT)
C KS=ENTRY NUMBERs ROQUTINE STACKS ALL ENTRIFS WHICH WERE

C GENERATFD FROM KS o NMCT=CnuUNT OF ENTRIFS STACKEP
FOMMONZEXEC/NIENsNTCOM, LFVELsKSTATHSSTCTRL (10)
COMMON/STAK/ ISP ISTKMX,15TK (200}

C STACk POINTFR A STACK
PATS ISTKMX/7200 /
rOMMON/ / ItN(400-7).rrUu(400,9'.IMuEvtaoo)

CHetadpapndbaspattennsy

MAT=0 ,
nn 100 J=1INIEN
JT=N1EN=J+1

C SFARrCH FROM RACK T FROWT SO STACKR WTLL BF In 0uncp
TF(TEN(JT e2) s NEKS)YOGOTNLND
C PLACF ON STACK
1SP=ISP+) _
TF(ISP.GT. leKMXJGU1npn0
NeT=NCT+)
ISTK(ISP) =JT
100 eNNTINUF
LDETURN
200 “o1TE(64201)
201 FarMAT(# STACK STZF FXCEFDED #)
STOP
Enp
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6. DETAILED DOCUMENTATION OF THE WRKSHT PROGRAM

GENERAL DISCUSSION

The purpose of the WRKSHT program is to take a case file generated by
EVAL and print all of the decisions and comments in a format similar to
the worksheet used in the manual ESC method. The case file can be at any
stage of completion, thus it is quite convenient to run the WRKSHT program
after a given level of analysis has been completed or a substantial number
of new entries have been created in order to obtain a summary of progress.
WRKSHT does not alter the case file in any way. WRKSHT can be run in
batch mode since all output goes to the system printer.

Flow through the main WRKSHT program is extremely simple, with most
of the work being done in the PRNT subroutine. After initializing the
arrays, subroutine DBIO is called to read in the ESD data base. The NAME
array is the only portion of the data base actually used. Next the case
file is read in, and the case title is printed.

The IEN array is scanned to locate the last PEA entry {level = 0).
The major program loop is now entered and cycled once for each PEA entry.
After verifying that JPEA points to a PEA entry, the PAGE subroutine is
called to start a fresh page. A call to the PRNT subroutine causes all
entries related to this PEA to be printed, ending the loop. After the
last PEA entry has been handled, the program stops.

SUBROUTINES USED WITH WRKSHT PROGRAM

SUBROUTINE PRNT(JP)

This routine (Figure 19) is called once for each PEA entry. It handles
the entire job of printing the entries dependent on a given PEA, pointed
to by JP. On entry, the stack is filled with all entry numbers which are
dependent on entry JP. Refer to the data structure discussion for program
EVAL and the discussion of the STACK subroutine to see how. this is
accomplished. Naturally, the entries in the stack at this stage are all
‘at level one.
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Figure 19

FLOWCHART FOR SUBROUTINE PRNT

enter with JP pointing to IEN entry of a PEA

I set stack size = OJ

!

call STACK (JP,NCT)
NCT is count of added
entries connected to JP

write no entry
message

l

RETURN

Yes

call PAGE to
start new page

40 start of main loop
get JT = entry on top

of stack

available on

!

IENCODE output format}

:

call CMPETCH to put
comments into NCOM

Yes

print entry
without comment

any
comments
?

'

90

print entry
with comments

[7 pop entry JT off stack
Y

entries connected to JT

call STACK(JT,NCT) to stack

put JCOL on stack to
stack entries connec-
ted to the collected
entry

RETURN




@

Now the major loop of the subroutine is entered; JT is set to the top
entry in the stack. Next, the output format is created according to the
Tevel (JLEV) of this entry. This oytput format creates the indented
structure of the final output. Because of the variable format, the
comments cannot be printed directly but:have to be placed in a single
long array NCOM by subroutine CMFETCH ‘

Actual printing is done by one of two statements depending on whether
or not comments must be printed too. (This is done to avoid problems with
the implied DO loop when NCMNT=0.)

Now the entry which was just printed is popped off the stack. Then
STACK is called to place entries connected to JT on the stack. If entry JT
was collected (that is, had no direct evaluation but was collected into
another entry on. the same level), the collected entry has all of the conse-
quences at the next level. Thus, the collected entry must be placed on
the stack and the major loop repeated. This results in the collected
entry and all dependent entries being repeated under several lower level
entries and possibly several PEAs,

The major cycle is repeated, collecting and popping off entries on the
stack until there are no entries left, which indicates that all entries
related to this PEA have been printed.

SUBROUTINE STACK(KS,NCT)

This routine is entered with KS pointing to an entry in the IEN array.
It searches through all of the entries in the case file for entries which
were caused by entry KS, and it places a pointer for each such entry in
the ISTK array (the "stack"). The number of entries added is returned
as NCT. Note that the IEN array is searched from back to front so that
the top of the stack will always be the "first" entry that is due to
enter KS.

SUBROUTINE PAGE(JNAM)

This routine simply prints a page header, with the case title and the

name of the PEA corresponding to JNAM. The variable ICTRL(2) is used to

count the lines used up on this page, while ICTRL({1) counts pages.
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SUBROUTINE CMFETCH(JT)

This routine is entered with JT pointing to the first comment attached
to a given entry. After checking JT for proper range, it places words
from the ICOM array into the NCOM array, stopping when a blank word or
the end of an ICOM row is encountered. As can be seen by referring
to the General Discussion section of Chapter 5, the Tinkage of addi-
tional comment lines is indicated by a nonzero pointer in ICOM(JT,1).
If additional comments are present, they are also inserted into the NCOM
array.

SUBROUTINE DBIO(N)
This routine reads the ESD data base. This is the same routine as used
in EVAL and SETUP, stripped of unnecessary writing functions.

SUBROUTINE MAGSET(JMAG)

On entering, JMAG is a four-digit integer indicating time, direction,
magnitude, and probability judgments. This routine converts it into
an Al10 format word containing the abbreviations for time, etc.

PROGRAM LISTING

An example of the output from the WRKSHT program is reproduced in this
section. At the end of the program listing, part of the case file is shown.
The case file output is given to about one-fourth through the third-level
attribute changes.

NROGHAM WNRKSHT (TADEFAR,TARFYI,TAPER)
FSC ~aTRIX FILLs CASE FILF, OUTRPUT FTILF
HSES MANY ROUTEINES FROM Fyal PRUGRAM
CASE FILE AND ESD MATRIX ARE USED TU wWRTTg A SUmMARY Tw
A FUOLMAT SIMILAK T0O THrE AaR WORKSHEET
COMMON/FESD/NNAME ¢ NPEA G M ASE (F094) gNN (90 450) gNTTTLF ()
~OMMON/EXFC/NIENSNTCOMLEVELsRSTATUSTCTRL (10
FOMMON/ /7 TEN(40097) 4TCU(40099) o TNNEX (400)
C ALL YARTABLFS HAVE SAME UgF AS IN EVAL DRAGRAM
C TNTTraLTZE ARRAYS JUST TO nE 0N THE SAFe <IDE
"TOOT0 Jd=1e400
TMRFX (J)y=N
N A K= 47
6 TEN(JIYK)Y =D
a1 K=1e9
10 1Te0M(dsK) =0

OO0
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C READ rsp MATRIX
ralL DBIO(])
C nEAD raSE FILE
DEWIND 3
READ(3931)INIENGNICOMs| FVEL KSTATUS.(IrTRL<K).w 191n)
Al FARMAT(14195)
TF(FOF93)34940
34  “PITE(6,35)
35 FnamAT (# NO CASE FILE FOUND®™)
STNP
40 Nn S0 J=1+NIEN
50 REAN(3951) (1EN(JsK) 9K=197)
51 FARMAT(915)
A /R0 J=1eNICOM
60 REAN(3+61) (ICOM(JIK) ak=149)
61 FARMAT (I7+3X,8A10)
WRTTE(6e71) (ICOM(1,K) K=249)
71 FnrMAT (#1 TITLE OF CASF FILE *05A1q.//)
WOTTE(6 s TSINIENGNICUM | EVEL '
75 carMAT (# ENTRIES=#,14,4 COMMENTS=w% W T HIGHFQT Ltvg( =u v14)
TE(KSTATUS«EQe4)IWRTTE (g951])
Al EnRMAT (# CASE STATUS = FINISHED®)
TF(KSTATUSeNE4)WRITE (c9sR3)KSTATYS
83 FNRMAT (¢ CASE STATUS = #,113)
CHuttaPtpupattatnaddnonoataettonys
C NOW *aygnR LOOP LOES THRUUAK THF PEA (LFY/EL=0) ENTRIES
C MOTE THAT SINCE ENTRIES ARF 7EROED VUT AFTER BEINA PRINTFD
C WwE fayg TO LLOCATE LEVEL 0 RANGF FIRST
CHatstnnpatttatpatdaggtatntanat
4y =]
NN 110 J=1eNIEN
TE(TEN{J91)¢GT.0)GNTOY10
Tr(rEN(J.A)-LE.NNAwt)noTn110
MY =J
110 rnNT INUE
7ERO paAGE COUNTER
TeTRL (1) =0
C MaJOr LOOP
nn 200 JPEAS] ¢MXL
JENAMESTEN (JPEAW4)
TF (JPNAME LT, (91=NPEA))STOP1
TF(JPNAMEG6T.90)STOP2
C SIMP) r FRROR CHECK
cal L PAGE (JPNAME)
C WRITF paAGE HEAUER AND ZERO COUNTES FOR | INESs ETr,
~AaLl. PRNT(JPEA)
C MAJOR OUTPUT RUUTINE
200 rAnTINUE
wnDITE(64301)
A0] FNRMAT (# FINISHED CASF FJLE®)
STOP
FaD
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SHRROUTINF STACK (KSeNET)
C kS=ErnTRY NUMRFEHRs ROUTINE STACKS ALL ENTRLFS WHICH WERFE
C GENEPATFD FROM KRS 4 NCT=CnUNT OF ENTRIF< STACKEN
FAMMON/EXEC/NIENoNTCOMGLFVELoKSTATHR s TCTRL (10
FAMMON/STAK/ ISP ISTRKMY ,,IcTK(200)
C sTACKk PNINTFR A STACK
naTa ISTKMX/7200 /
AFAMMON/Z /7 TEN(40097) «1c0n(40099) o TNNEX (400)
Cépnaaopaaitrnand it

MeT=0
N 100 Jz1eNIEN
Ar=NIEN-J+1

C gFARra FROM RACK Tn FRAMNT <0 STACK WIL| #F 1IN ORPNFR
TE(TEN(UTe2) eNFELKS)YGOTN1ND
C PLACKF ON STACK
1sp=15P+}
TE (TSP eGTISTKMX)GOATOR A0
AeT=NCT+]
12T (ISPY=JT
100 ronT INUF
RETHURN
200 «nITE(6,201)
201 FARMAT (# STACK SIZF FEXCEFDED #)
STNP
e

SHRROUTINE FAGE (UNaM)
C WRITF PAGE HEAUER WITH PEa WaMF PUINTFEN Tn BY Jnaw

€ AND F1x LINF A PAGE COUNTERS
FAMMONZEXFC/NIENSNICOMGLFVELoRSTATISSTCTRL (10
C TCTRI (11=PAGE CUOUNT IcTr (2)=LINE CoOunT

rAMMON/ESD/NNAME 5 NPtA.NAPF(9094).Nn19n950)oNTYTLF(H)

FOMMUON/Z /7 TEN(40097) o 1004 (40099) s TNNPEX(400)
CH#pnddtpnpnttiaian
rrTRL(1)=T1CTRL (1) *)
WRTTE(645) (ICOM(]ok) akk=249) s ILTRL (1)
5 FARMAT (#] CASE FILt= #,8a1n0e% PAGF #,13)
JDTTE(6Ga11) (NAME {UHAM K) o K=194)
11 FnRMAT (# PEAS #44A104/)
TeTRL{2)Y=R
RQFTIIRN
[ T
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SURROUTINE CMFETCH(JT) , .
C TAKE ~OMMENTS STARTING AT JT AND PLACF TNTO NCOM() ARRAY

AAMMON/CMNT/NCMNT s yCMAX s MCOM (10 0)
NATA NCMAX/100/
FAMMON/EXEC/NIENyNTCOMGLFVELyKSTATHSe TCTRL (10}
FAMMON/ / IEN(40097) 97001 (40009) ¢ INNEX(400)
TNTEGER RLANK
NATA BLANK/1OH /
CHabatosphtdndoattatpdnitas
C CcOMMEMTS ARF PLACED INTO NCUs UNTIL A 1~ CHAR Bl ank IS REACHED
NEMNT =0
TF(JTEQL.0)RETURN
20 TE((JTeGT«NICUM) 4O0Re (JTelLTL0)) ONOTNRO
Ny 40 K=299
TF{TCOM(JUT R} (ENLBLANKYGOTON60
HEMNTENCMNT +]
MEOM(NCMNT) STCOM (JTeK)
40 CONTINUE
C rHEC« FOR CONTINUED COMMENTS
60 TELTCOM(JTs1l) aEQOYKRETIK
C QECYriF WITH CUNTINUED COMMENT
AT=TCOM(JTsl)
anTNZ2o
A0 wnITE(6+481)JT
8] FARMAT (# CMFETCH ERKHOR, T=#,[4)
100 NETURN
Fan

SUFRIUTINFE PRNT (JP)

C JP PAyNTS TO PEA ENTR

’ “COMMON/ESD/NNAME ¢ NPEAGNARE (9094) aND(Y0050) aNTTTLE (R)

CAMMON/EXEC/NIENGNTCOMGLFVELoKSTATHRs TCTRL (10)
COMMON/STAR/ ISP ISTRMX , ISTK(200)
COMMON/CMNT/NCMNT s MCMAY o iCOM(100)
rOMMON/ /7 LEN(40097) 07004 (40099) o INNEX(400)
INTEGER IVAR(5) :
NATA IVAR(Z2) 4 IVAR(S) /1nHTG 4 X9ALUWX (10H ) /

C TVAR 1S VARIABLE FORMAT

CHatettpapuddgspntiiitsgey

C PRINT PAGE HEAUVER
APNAMZTEN (JP e 4)

C STAXT STACK OFF WITH LEVEL 1 ATT
TSP=)
rall. STACK(JPNCT)
LFVFL=]
TF(NCT.GT.0)G0T040
WRITE(6+s21)JP

21 FORMAT(# NO ENTRIESy ,jP=i#,13)

RFTURN
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C MAUUR L QOP

40 JT=T1STK(I5P)

JEVEIEN(JT 1)
drOM=TEN(JTsg)
JMAGZIEN(JT95)
ALl MAGSET (UMAG)

C UMAG 1S NOW A10 FORMAT
INAMSTEN(JTs4)
JEOL=IEN(JT e 3)

C SET FnKMAT BY LEVEL
TRKTRP=1+5# (JLEv=)
TREP=8=(Jl.EV/2)
T2SK1IP=ISKIP+52 :
FNCODE (10451 sIVAR(YY) T1SKIP

51 FORMAT (TH (9129 7THX94A10,)

FNCODE (100930 IVAR(3)) TREP

83 FNRMAT (T2+8MA10./( )
EMCODE(1INe55sIvaR(4)) T27SKIP,y [REpP

55 FARMAT(I24CNXy g [2varaln))

C CHErw/pERUG

C NOW =FT COMMENTS INTO ARRAY mCOM, CULNT = NCMNT
call CMFETCH(JCOM)

C CHEC~ STZE OF PKRINT VERSUS AVAILAGLE SPACE

C ICTR| (1)=PAGE CUUNT IcTRp (2)=LINES THT% PAGE
TATRLI(2)=TCTRL(2) +1+ (NFrMNT/ZIREP) :
TE(TICTRLI(P) «LT461)G0TNRD

C HERE mgw PAGE IS NEEDED
CAl L PAGE (JPNAM)
TETRL(2)=TCTRL(2) +1 ¢ (NeML T/ IREP)

RO TF (MCMNT,GTen)B0TOG0
MDITE(b?IVAH)(NAME(JNA“QK).K:lQ“),‘T,JMAG
BATN9?

90 wPTTE (64 TVAK) (NAME (UNAMIR) oK=L 06) 4 T4 JMAG, (NraM (K] ob =1 o MEMNT )

C POP nFf PRINTFU ENTRY aNp 7ERQO IT OUT
97 1ep=]SP-}
N 94 Kz1,7
94 TEN(JT+K)Y=0
£ AFTEw WRITING LANE, STaCk ALL NEPENUEN FNTRIES
CALL STACK(JT4NCT)
C TF NA DIRECT DEPANDENT ENTRRTESs ROSSTR) E COLLECTFD EmTHY
C INDLATEN BY JCULWNF.Q
TF(JCOLLEQeV)GOTNLNG
rall STACK(JCOLINCT)
C STACw NOW CONTAINS ALL KFFeEReNCES TU Tue CURRENT eNTRY
100 TF(TISP.LE.O}RETURN
C ONLY PETURN FROM THIS j U0P Is EXHAUSTIN: STACK
nNTN&GY
Fan

88

L]



»

QHRROUTINE DBIO(N)
Ns1 RFADs N=0 WRITE DATA RANK OUT TO TAPgS

rAMMON/ESD/NNAME ¢ NPEA, NAME(9094),Nn¢9oo50),NTvTLE(a)
PEWIND 8

S FORMAT (8A109414)

11 FARMAT (4A1095Xe5011) _

15 FARMAT (# DATA BASE #,/¢XeBAL0/% WITH #9l49% ATTy PEA=®,]4)
HERF Tn READ

100 OFAD(B¢5) (NTITLE () yJ=l+B) s NNAME ¢NPEA
15 (NNAME . GTe0) GOTNlon
MQITE(69103)
103 FARMAT (# INVALIDs MO paTa RASE®)
STOPL
108 NN 110 J=1990
110 LEAD(Be11) INAME(JoK) ok=14+4) s (ND(JyK) vk=1osNNAMF)
) WwOTTE (6e113) )
113 FARMAT (# READ#)
WRITE(64]15) INTITLE (K) (x=1,8) yNNAME NPFA
RFTLIRN
Fap

SHRROUTINE MAGSET (. MAG)Y '
JMAG TnPUT AS 4 DIGIT NUMRERRe OUT AS A0
COMMON/MAGWUS/ZIT(3)eIM(10)0ID(3)yIP (4
NatAa (IT(J)9d=143)/3H s3HLD 2 3HSH
NATA (IM(J)2J=1e5)/3H «3HM9 »3HMA o JHMT ,aHub  /
NATA (IM(J)9J=6010)/3HMS ¢ 3HMG P 3HMA (3HMD2 ,IuM] 7/
NATA (ID(J)2Jd=1e3)/3H «3HI  »3HN /
NATA (IP(J)9J=144) /3H  ¢3HDF +3HPw ,3HPQ
SEPARATFE INDEXES :
13=JMAG/1000
Jo= (UMAG=(J3#1000))/1nn
A= (JMAG=(J3#1000) - (JPulp0)) /10
NS JMAG=(J3¥1000) = (Jd2#)100)={Jl%*1n)
TEMP . ~HECK
FNCODE(lnalquMAG)IT(J?*])91M(d2¢]).ln(J1¢1).TP(J0+1)
15 FARMAT(A34sA39A24A2)
RF TURN
FaMD
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